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AMERICAN AND ENGLISH RAILROAD TRACK. 

The long standing controversy as to the respective 
merits of the American and English systems of railroad 
track has lately been revived with considerable vigor 
in the columns of the English Engineer, and the vari- 
ous stock arguments have been brought out of the 
pigeonhole and presented, in company with such new 
facts as have developed with the improvements of the 
past few years, by a large number of more or less quali- 
fied writers and correspondents. In an editorial review 
of the discission our esteemed contemporary betrays a 
woeful ignorance of the actual behavior of American 
track, in the construction of which it believes " nothing 
like finality has been arrived at." It further concludes 
that we provide a road " very difficult to repair ; " and 
we are gravely assured that " a gang of platelayers" 
(section men) "could replace a couple of lengths of rail 
before an American gang would get the spikes out." 
Last, and most remarkable statement of all, we are 
assured that " very great difficulty is experienced with 
the joints," and that " one of the most serious objections 
to the flanged rail is that it is next to impossible to fish it 
satisfactorily "(!) After such an arraignment of the al- 
ternative system, we are quite prepared for the writer's 
comfortable conclusion that he cannot " concede for 
a moment" that the English engineers have "any- 
thing to learn from American practice." 

Among the many points of difference between 
American and English railroad practice, whether in 
roadbed or rolling stock, there are none so radical as 
those pertaining to the rail, ties and fastenings. With 
few exceptions, all the railroads of the world use one 
or the other of the two systems, and while the Ameri- 
can is the most common, there are so many thousands 
of miles of the other system to be found outside of 
Great Britain and her dependencies as to save it in 
some measure from the charge of being antiquated or 
" behind the times." 

The radical difference between the two systems lies 
in the shape of the steel rail itself : for it is this that 
determines the details of joints, ties and fastenings. 
The English roads use a double-headed or "bull-head" 
rail, which, instead of having the base flattened out to 
form a bearing surface on the ties, has its base formed 
into a rounded ball-shaped section similar to the head 
of the rail, but not so deep. Such a rail evidently has 
no power to stand up by itself, and it is necessary to 
provide cast iron bearers, known as "chairs," for the 
rail to rest in. These consist of a flat base, measuring 
generally about 7 inches by 10 inches, or 8 inches 
by 13 inches, which has two vertical jaws or braces, 
one of which is curved to fit snugly against the 
inside of the rail, the other being flat on its inside 
face and adapted to receive a hardwood key, which is 
driven in tightly between the jaw and the outside of 
the rail, and holds the rail in a vertical position. This 
form of rail was chosen in the days of iron rails from 
motives of economy, the idea being that, when the 
upper head had been worn down by the traffic, the rail 
could be taken out and reversed in the chairs. The 
theory was good ; but the performance was bad. It 
was found that the chairs wore out a hollow in the base 
of the rail where it was seated upon them, and that 
when the rail was reversed the old base — now the head 
— presented a roughened surface, which made very 
noisy and uncomfortable riding. When the theory of 
the double-headed rail was proved to be wrong, it would 
have been natural to throw it aside and design a new 
rail, whose section should be determined solely by the 
work it had to perform. For some reason, however 
— probably an instinctive dislike to change — this was 
never done. What the English engineer did was to 
reduce the amount of metal in the base, and maintain 
this type — founded upon a wrong theory though it was 
— as the standard rail of English practice. 

Prom these considerations, which are simple facts of 
history, it is evident that a strong prima facie case is 
made out in favor of the standard tee rail, whose sec- 
tion has been designed with a single view to carrying 
load, and is not modified, as is that of the double- 
headed rail, by any exploded theories of economy in 
operation. 

The raison d'etre of the English bull-headed rail is 
simply that it is a paternal legacy from the early days 
of railroading. What excellence the English track may 
possess to-day is obtained in spite of the inherent de- 
fects of the system, and is due to thorough, very care- 
ful, and, it is needless to say, very costly maintenance. 
If the chairs were thrown out altogether, and the 
weight of metal put into the rail itself ; if their wide 
ties were split in half and more closely spaced beneath 
tiie rails, and if the miserably inadequate fishplates at 
the joints were replaced by heavy angle bars of the 
American type, the English engineers would find that, 
for the same total cost of construction, they would 
secure a quieter, stiff er and smoother riding track. 

During a recent trip over some of the best English 
roads, we noticed that, while the level and alignment 
appeared to be perfect, there was a roughness and 
noisiness of riding, as compared with our best Ameri- 
can track, which could not be accounted for merely 
by the stifl' springs and disconnected axles of the roll- 
ing stock. We are satisfied that this is largely due to 



the wide spacing of the ties and the weakness of the 
joints. In regard to the first point, the ties are laid 3 
feet apart, as against 2 feet and less in this country. 
Now the ideal track for smooth running is that which 
provides a continuous, longitudinal tie or "sleeper" 
beneath each rail. The great Brunei knew this, and 
built the Great Western Railway accordingly. If 
it were not for difficulties of maintenance, such as 
occur in drainage and level, we think this system would 
be more largely in use to-day. The old broad gage 
road had a smoothness of running that was very notice- 
able after riding upon a cross tie track. The cause of 
this was that the steel rail was evenly supported 
throughout its entire length, and hence (provided the 
tamping of the ballast had been evenly done), the elas- 
ticity of the rail was constant at all points. In the 
cross tie system, on the other hand, the rail is elastic 
between the ties and comparatively inelastic above 
them, the result of which is that there is a certain 
measure of shock as the wheel passes each tie. If the 
ties are spaced closely, this effect will be diminished to 
a point at which it can be neglected, as in the close 
spacing which obtains on American roads, where the 
distance between centers is less than 2 feet ; but when 
they are spaced as in England, fully a yard apart, 
the effect must be sufficient to have a marked effect on 
the running. It may be claimed that this is pushing 
theory a little too far ; but, if our English friends will 
apply the theory to the case of the single driver of one 
of their Great Northern engines, with its concentration 
of over twenty tons, they will at least agree that the 
rail with the closer spaced ties is in a better condition 
to receive the load than one with its ties a yard apart. 

But by all odds the weakest place in the English 
track is at the joints, where the fishplates, answering 
to our angle bars, are singularly inefficient. This weak- 
ness is inherent in the bull-head system, and cannot be 
avoided. Owing to the space between head and base 
of rail being taken up by the jaws of the chairs above 
mentioned, it is impossible to extend the fishplates 
across the joint ties, as we do, and they are only a trifle 
longer than the distance between the inner edges of 
these ties, a matter of some 18 or 20 inches. 

The arrangement cannot claim to be even a sus- 
pended or bridge joint, as the plates never reach the 
ties; and what stiffness the joint may have results from 
the cantilever action of the rail ends that project from 
the adjoining chairs. Moreover, the standard fishplate 
is without any lateral flanges, and. consequently, has 
very little lateral stiffness to keep the rails in alignment. 
The result of this inefficient design is seen the moment 
the train is in motion, especially if one is seated over 
a wheel in one of the six-wheeled " coaches." The joints 
give out a loud click as they feel the passing blow of 
the wheel, and the " hammering" is kept up with a 
painful monotony. It has been our custom to time the 
speed of a train by the click of the joints. When lighter 
rails were in use in this country, this was a ready means 
of ascertaining the speed; but to-day, on our best track, 
it cannot be done, for the reason that our joints no 
longer "hammer." There is never a time when one 
cannot sit in his seat and count the joints on an Eng- 
lish road with the greatest ease. 

The track of the New Haven road, from New York 
to New Haven, consists of 100 pound rail, 6 inches in 
depth, laid with 18 oak ties to the rail (as compared 
with 10 to the rail in England), upon 18 to 20 inches of 
broken stone ballast. 

If it should ever be the privilege of the editor of our 
esteemed contemporary to take the run over this 80 
miles of track, we think he would hasten to revise his 
opinion that " English engineers have nothing to learn 
from American practice." 



OUB TRADE WITH THE SOITTH AMERICAN 
EEPITBLICS. 

The commercial alliance of the United States with 
the many sister republics which are strung out along 
the eastern seaboard of the southern continent was a 
favorite theme with the late James G. Blaine. Such 
an alliance would be natural ; it is suggested by our 
geographical position ; and there are historical and 
sentimental reasons why these people in the south 
should prefer to trade with us rather than with the na- 
tions of the old world. The Pan-American Congress 
was directed to this end ; so was the great projected 
north and south railway through the isthmus to join 
our system to that of South America; and the remarka- 
ble interest shown by visiting delegates from that coun- 
try during the World's fair at Chicago, in 1893, proved 
that the field is open and may be occupied, if a syste- 
matic effort be made to capture it. 

Diplomacy can accomplish much in the way of pre- 
liminary work. It can remove artificial obstructions 
and rough out a roadway on which the wheels of com- 
merce may travel ; but it is to the joint efforts of com- 
mercial associations and the individual manufacturers 
that we must look for the actual development of trade. 
Nor can this work be done at home. It is necessary to 
be on the spot. If our merchants have better goods to 
sell they must be prepared to prove it by exhibiting them 
in the various countries side by side with the manufac- 
tured products of other competitors. Nor should the 
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display be left to make its mute appeal to a people 
whose interest in the matter is not even awakened, and 
who, even if they had the interest, in many cases have 
not the intelligence to discern the superior excellence 
of any line of goods we might exhibit. The display 
should be placed in charge of a competent manager, 
well acquainted with the language of the country and 
with more than ordinary ability as a salesman. In 
other words, if our wholesale trade in these countries is 
to be successful, it must be pushed with something of 
that tireless energy and scrupulous attention to detail 
which characterizes the retail trade at home. 

It gives us much satisfaction to note that the National 
Association of Manufacturers is getting down to system- 
atic work on these lines by establishing in the city of 
Caracas, Venezuela, an "Exhibition warehouse for the 
display and sale of American products of various 
kinds." The aim of the association is to stimulate 
trade between the United States and Venezuela by 
familiarizing the merchants of Venezuela with the 
American products which they can purchase to advan- 
tage. 

To carry out this plan it is proposed to lease a large 
building in the city of Caracas, which is admirably 
adapted by location and otherwise for the purposes of 
this exhibition. Samples of American manufactured 
products salable in Venezuela will be placed in this 
building, and the exhibition will be placed under com- 
petent management, solely under the control and 
direction of the National Association of Manufactu- 
rers. 

It will be the endeavor of the association to charge 
exhibitors at a rate which will about cover the cost of 
maintenance. It is estimated that an entranee fee of 
$100 from each exhibitor and a charge of $1.50 per 
annum per square foot of space used for exhibits will 
yield enough to cover, or nearly cover, the running ex- 
penses of the warehouse. The minimum charge for 
space has been fixed at $35 per annum. This, with the 
entrance fee, would make the minimum charge for any 
exhibit $125 per annum, in addition to the costs of trans- 
portation from the United States to the warehouse in 
Caracas. 

Exhibitors will be subject to no other charges, out- 
side of the entrance fee and the charge for space above 
mentioned. The services of the manager and his as- 
sistants will be rendered without additional cost, and 
each exhibitor will have a trained salesman to look 
after his interests. 

Commenting upon the opportunities for American 
trade in Venezuela, Mr. Theodore C. Search, president 
of the association, says : "Trom close investigations, it 
is believed that the American prices of hardware will 
compare favorably with the English. The German 
prices a.re low, but there is no comparison between the 
German and American goods, so far as quality is con- 
cerned, and Venezuelan merchants in hardware ap- 
preciate this. 

" Furniture of a poor quality is mostly made in the 
country, but it is extremely expensive. There is un- 
doubtedly a splendid opportunity for the introduction 
of American furniture. 

" No leather is manufactured in the country, except 
a very poor quality, and as most of the shoes now sell- 
ing in Venezuela are made in the country, there is a 
very satisfactory market for the sale of manufactured 
leather, uppers and shoe findings. 

" If Venezuela should become better acquainted with 
the merits of American machinery and labor saving 
appliances, there would be no question that a good 
trade might be found there, but samples of this line of 
goods must be shown there before they can be sold, as 
the Spanish- American can seldom form any compre- 
hensive idea of the merits of a piece of machinery from 
printed matter. 

" The machinery used on the coffee and cocoa plan- 
tations comes mostly from England and Holland. It is 
believed, however, that this class of machinery is very 
heavy and cumbersome as compared with that of the 
United States. 

" In brief, it is the opinion of the merchants of Ven- 
ezuela that the following articles might be imported 
from the United States with profit, in addition to those 
that are now going in, viz.: American building material, 
hardware, common glassware, cutlery, fencing wire, 
mining and sugar machinery, agricultural implements, 
carriages, cars, steam engines, lumber, cotton goods, 
certain kinds of wearing apparel, and all kinds of 
articles for home furnishing and decoration, carpets, 
curtains, rugs, and novelties." 

The value of our imports into Venezuela during the 
six years from 1889 to 1894 has varied from $3,738,961 
in 1889 to $4,716,047 in 1891. During the same period 
the exports to the United States from Venezuela 
ranged from $12,078,541 in 1891 to $3,464,481 in 1894. In 
1895 the exports were $8,740,464 and the imports $10,- 
073,951, a falling off in exports, but a great increase in 
imports over the preceding year. 

England supplies Venezuela with cottons, woolens 
and general merchandise ; the United States furnishes 
breadstuffs, some cotton goods, oils, provisions and 
considerable machinery ; Germany sells cotton goods, 
hardware, cutlery and general merchandise ; France, 



silks and fancy goods ; Spain and Cuba, wines and 

tobacco. 

The trade of Venezuela with the United States and 

the principal European countries during the year 1894 

was as follows : 

Imports into Exports from 

Venezuela, Venezuela. 

United States $4,089,738 $3,464,481 

Great Britain 3,344,565 706,674 

France 1,196,600 9,864,000 

Germany 1,740,018 5,889,574 

Spain 360,859 601,134 

Belgium 50,146 8,746 

We commend this subject to the attention of our 
readers as containing a very practical solution of the 
problem as to the best method of introducing our 
manufactured goods into countries where they are at 
present comparatively little known. 



The Indiana In a dale of Wind. 

On her trip from Hampton Roads to New York Har- 
bor, the Indiana passed through the heavy gale which 
recently swept along the Atlantic seaboard. It was a 
trying experience for both ship and crew, and the acci- 
dents which happened show in a very dramatic way 
what enormous strain these ships are subjected to by 
the ponderous guns and armor with which they are 
loaded down. A battleship riding quietly at anchor 
in a sheltered bay and a battleship rolling 36 degrees 
in a gale of wind are two very different things, and it 
is in the wrenching and pounding of heavy weather 
that the strength of structure is tested and any weak 
spots are developed. The accident which happened to 
the Indiana has frequently occurred in other navies of 
the world, and indeed, had it not been for the shortness 
of the time, stronger clamps would have been fitted to 
the Indiana before she started out on this last cruise. 

The story of that night's struggle with the runaway 
guns and turrets is a thrilling one as told to the New 
York Times by Captain Evans, and we give a few ex- 
tracts below : 

" Soon after we left Hampton Roads Monday all four 
of the 8 inch turrets broke loose at once from their 
gearing. That was about 2 o'clock in the afternoon. 
We went to work with 5 inch hawsers to tie the 
guns up. 

" We tied the two forward turrets together by bind- 
ing the guns each to the other and fastening the 
hawsers to the bits, and managed the aft ones the same 
way. It was a very hard job. About 2 o'clock the 
next morning the forward ones snapped their hawsers 
and got loose again. The storm was then very severe, 
and the ship was rolling at an angle of 36 degrees. The 
decks were flooded with water, and this, with the 
pitching of the ship, made working on deck very dan- 
gerous. It was black as ink, and we could not see how 
to get in order to head to sea. We could only guess. 

"To make matters worse, the forward 13 inch 
gun turret got loose, and those enormous guns be- 
gan thrashing about in full command of the deck. 
The 13 inch guns knocked great dents in the scupper 
pipe, broke stanchions and threatened to tear away the 
entire superstructure. 

" It was very dangerous to work in that storm. I was 
afraid of losing two or three dozen men, and if I had 
not had the best crew in the world I don't know how 
we would have come out. We fastened a 5 inch haw- 
ser on the 13 inch gun and it snapped like a cotton 
string. 

" We finally caught the big guns with an 8 inch hawser 
and tied them securely to the superstructure. It was 
an awful job, though, and we were in danger of being 
washed overboard every minute. All during the work 
the deck was completely flooded." 



A IHovable Post Office on the Streets of Nenr 
York. 

A postal van for collecting the mail, and sorting it on 
the way to the general post office, has recently made its 
appearance on the streets of New York. It is drawn 
by a pair of horses and its internal arrangements are 
somewhat similar to those of the new postal cars which 
were recently placed on the Third Avenue cable road. 
In size and appearance it is not unlike an ordinary 
Fifth Avenue bus. It is painted a plain white, unre- 
lieved by any striping, and entrance is made from the 
rear by a door, below which are steps reaching well to 
the ground. Along the left hand side of the car is fix- 
ed the sorting and stamping table, and the front end is 
taken up with a letter rack. In the ceiling are placed 
two powerful gas burners which are supplied fro:n 
storage cylinders, arranged beneath the floor of the 
van. A driver and two clerks are assigned to each 
vehicle. 

The post office authorities have shown commend- 
able enterprise in placing these experimental vans in 
service. They are a further extension of the idea which 
led to the placing of postal cars on the cable roads, 
which is to utilize the time occupied on the journeys 
from sub-post offices to the general office, by sorting 
the mail in transit. The postal van can reach sub- 
offices which are not served by the cable cars ; and its 
greater mobility will render it an exceedingly useful 
branch of the service. 



Polish! n<f Aluminum. 

Aluminum wiJl take and retain a very high polish — 
fully equal to that of silver. The truly distinctive and 
beautiful color of aluminum is best brought out in a 
highly polished plate. Aluminum can be polished on 
a buffing wheel with rouge, the same as brass ; and 
for polishing any considerable quantity of sheet this, of 
course, is the most economical way. In the absence of 
any special aluminum polish, several of which are on 
sale, the ordinary cold brass polish will be found quite 
efficient, if it is ground fine enough, " Acme Polish " 
has earned a well merited reputation in America ; it 
consists of the following materials : Stearic acid, 1 
part ; fuller's earth, 1 part ; rottenstone, 6 parts. The 
whole ground very fine and well mixed. Use a fine 
white polishing composition, or rouge, or tripoli, and a 
sheep skin or chamois skin buff, although it is often 
polished with an ordinary rag buff. A steel scratch 
brush run at a high speed will give a high polish to 
sand castings, and will remove any yellowish streaks 
that may have been produced by too hot metal. A 
fine brush gives a most beautiful finish to sheet metal 
or to articles manufactured from the sheet. By this 
means a frosted appearance is given to the metal — an 
effect in many cases equal to that given by a high pol- 
ish. Remove the grease and dirt from the plates by 
dipping in benzine. To whiten the metal, giving a 
beautiful frosted surface, the sheet should be first dip- 
ped in a strong solution of caustic soda or potash. 
This solution should be strong enough to blacken the 
metal. The plates should then be dipped in a mixture 
of two parts of strong nitric acid and one part of strong 
sulphuric acid ; then in a solution of undiluted nitric 
acid ; afterward in a mixture of vinegar and water, and 
finally washed thoroughly in water and dried as usual 
in hot sawdust. For burnishing, use a bloodstone 
or steel burnisher. For hand burnishing, use either 
a mixture of melted vaseline and kerosene oil or a 
solution composed of two tablespoonfuls of ground 
borax dissolved in about a quart of hot water, with a 
few drops of ammonia added. For lathe work the 
burnisher should wear upon the fingers of his left hand 
a piece of canton flannel, keeping it soaked with a mix- 
ture of melted vaseline and kerosene, and bringing it 
in contact with the metal, in order to supply a constant 
lubricant. Very fine effects can be produced by first 
burnishing or polishing the metal, and then stamping 
it with polished dies, showing unpolished figures in re- 
lief. In spinning or turning aluminum plenty of oil 
should be used to prevent the clogging of the tool, and 
to make it cut smooth in the turning, and to assist in 
the spinning, — From the Aluminum World, 



method ot Makins Diagram Cround Olass 
Slides. 

BY H, WOOD, 

Scratching diagrams on gelatine, celluloid and other 
substances has been advocated when one wished to 
make a small tracing to project by means of a lan- 
tern. These scratchings have to be filled in with black 
in order to enable them to be seen clearly, and they 
have the disadvantage that, if a mistake is made, it 
cannot altogether be eradicated ; besides, it is no easy 
matter to thus etch a line, as there is a great tendency 
for the point to run more or less to one side. 

The Dallenger method — used first by Dr, Dallenger — 
is to get a piece of extremely fine ground glass, lay it 
upon the diagram to be copied, and trace it with pen- 
cil. Should it be required to take out certain lines, 
these are easily rubbed out with a piece of rag and 
water. 

When the sketch is finished the glass is coated with 
spirit varnish, which intensifies the pencil marks, and 
at the same time renders the ground glass quite trans- 
parent, as the varnish fills up the inequalities caused 
in the grinding ; and thus to all intents and purposes 
converts the glass again into clear glass, so that the 
diagram appears as though it had been drawn with 
Indian ink upon clear glass, — The Optical Magic Lan- 
tern Journal and Photographic Enlarger. 



Broke the Hl^li Kite Record. 

The observers at the Blue Hill observatory have sent 
to William A, Eddy definite details of their great kite 
ascension of October 8, when records were made with 
their meteorograph at a height of 9,385 feet above a 
level. More than three miles of piano wire were paid 
out, the ascension beginning at 9:15 A, M, and ending 
at 9:05 P, M, The pull on the wire was from 20 to 50 
pounds at the start, and ranged from 50 to 95 pounds at 
the highest point, after which it slowly decreased. The 
instrument entered and passed through the clouds, 
as shown by the record of very dry air above the 
clouds. The temperature fell from 46° at the hill to 20° 
at an altitude of 8, 750 feet. The meteorograph record in 
ink on a revolving cylinder run by clockwork was the 
best yet obtained. The lifting force consisted of seven 
Eddy and two Hargrave kites from six to nine feet in 
diameter, and the ascension was managed by Clayton, 
Fergusson, and Sewatland of the observatory. The 
instrument was more than a mile high during three 
hours. This breaks all kite altitude records. The 
height, 9,385 feet, isabout 1,000 feet less than two miles. 
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A NEW DUMB WAITER SAFETY CLUTCH. 
The illustration represents an improvement in the 
hoisting apparatus for dumb waiters, which has been 
patented by Anton Larsen, of One Hundred and 
Thirty-fourth Street and Brook Avenue, New York 
City. The construction is strong and not liable to get 
out of order, and the arrangement is such that the 
cage, with its load, will be safely held at any point 
when one lets go of the hoisting rope. Fig. 1 shows 
the application of the improvement. Figs. 3 and 3 
being sectional views. At the top of the usual dumb 




%\^ 



LARSEN'S DUMB WAITER SAFETY CLUTCH. 

waiter well is journaled a shaft on which loosely turns 
the pulley carrying the counterbalanced cage rope or 
cable, the hoisting pulley being secured on the outer 
end of the shaft, and the hoisting rope passing over it 
with two downward runs, either of which can be taken 
hold of to pull the load up or draw it down. On the 
shaft, near the cage-carrying pulley, a disk is secured 
by a key, as shown in Fig. 3, and on the inner face of 
the disk are two lugs, one adapted to engage an arm at 
one end of a spring friction band, while the other is 
adapted to engage a lever fulcrumed on the band. 
The arm of this spring band extends inwardly, and is 
secured by a screw to the cage-carrying pulley, the 
arm also having an opening for the passage of the 
hoisting shaft. The band is fitted within a ring-shaped 
ratchet wheel engaged by a pawl, as shown in Figs. 
1 and 3. The arrangement is such that a downward 
pull on one run of the hoisting rope causes the lug on 
the disk to engage the lever to effect an opening of the 
spring band, and move it out of frictional contact with 
the inner face of the ratchet wheel, as shown in Fig. 3, 
when motion is transmitted to the cage-carrying pul- 
ley in the direction indicated by the arrow. At the 
moment that the pull on this run of the rope is re- 
leased, the friction band moves back into its normal 
position, or into strong frictional contact with the 
inner surface of the ratchet wheel, which is held 
against rotation in an opposite direction by the pawl, 
thus holding the cage, with its load, stationary in the 
well. The spring band is sprung into position in the 
ratchet wheel, and is adapted to engage it with a force 
more than that of the highest load to be carried by the 
cage. This is the fifth patent which this inventor has 
obtained through the Scientific American patent 
agency. 



A COMBINED PIPE AND MONKEY WRENCH. 
This wrench, which has a roller jaw fulcrumed in 
arms on its movable jaw, has been patented by 



against the tension of the springs and into engagement 
with the teeth on the handle, a thumb nut on a screw 
projecting upwardly from the wedge facilitating its 
ready adjustment as the movable jaw is to be moved 
forward or backward or fixed in any desired position 
relative to the outer jaw. The tool is adapted for use 
as a pipe wrench by the addition of a roller jaw jour- 
naled in arms on a transverse shaft or pin which slides 
in bearings near the front end of the movable jaw, a 
spring resting on the shaft being engaged by a screw 
block. As shown by the dotted lines in the sectional 
view, the roller jaw is moved to a rearward position 
when the tool is to be used as a monkey wrench, being 
swung forward only when it is desired to use the wrench 
as a pipe wrench. 




DIXON'S PIPE AND NUT WRENCH. 

Thomas Dixon, of Highland Avenue, McKeesport, Pa. 
One of the figures in the engraving shows the wrench 
in use, and the other is a sectional view. Within the 
movable jaw is a recess in which is a block having on 
its bottom teeth adapted to engage teeth in the top of 
the wrench handle, springs normally holding the teeth 
of the block up out of such engagement, and permit- 
ting the movable jaw to slide on the handle. The top 
surface of the block is inclined, and is engaged by a 
longitudinally sliding wedge to move the block down 



The Vital Statistics of Egypt. 

The vital statistics of Egypt, as recently published 
by the Lancet, are full of matter for reflection. In the 
first place, the rate of increase can be paralleled in no 
European country at any period since records have 
been kept. It represented 179 per cent in the year 
1894 ! — births reaching nearly 43 per 1,000, while deaths 
only reached 34 per 1,000. If there be any fraud in the 
return, it must go to diminish the asserted increase, 
not to enlarge it, for the motive would be to evade con- 
scription. A death rate of only 34 per 1,000 in a coun- 
try which ignores sanitation is startling ; but the won- 
der grows immeasurably when we observe that in Alex- 
andria and Cairo, where laws of health are enforced as 
strictly as may be, deaths represent 86 per cent of 
births, while in the rural districts they are but 54 per 
cent. It is the consequences, however, which interest 
us. In 1894 the population of Egypt below the Second 
Cataract was estimated at 8,000,000 ; the census of 1883 
showed 6,469,710. A rise of 1,500,000 in twelve years 1 
Authorities have hesitated hitherto to credit the popu- 
lation of 13,000,000, in the time of Rameses II, which 
Champollion and the French savants made out upon 
such evidence as they could find. But these extraor- 
dinary returns make it quite probable. The land 
under cultivation then was vastly more extensive than 
now. But the encroachment of the desert can be re- 
pelled, if an irrigation system equal to that of old be 
once more established. Egypt, therefore, has a bound- 
less expansion. But if the people multiply at such a rate 
under the pax Britannic, so they must in varying degrees 
elsewhere, and not in all our colonies is there surplus 
land for them to occupy. But meanwhile the birth rate 
of Europe steadily lowers. Any one can draw conclu- 
sions. 

♦ • » ■ ♦ 

Measurement of Halliicliiatioiis. 

PROF. SCRIPTURE, IN SCIENCE. 

A typical case of the application of the method is 
found in measuring hallucinations of sound. The 
person experimented upon was placed in a quiet room 
and was told that when a telegraph sounder clicked, a 
very faint tone would be turned on, and that this tone 
would be slowly increased in intensity. As soon as he 
heard it he was to press a telegraph key. The experi- 
menter in a distant room had a means of producinar 
tone of any intensity in the quiet room. In the first 
few experiments a tone would be actually produced 
every time the sounder clicked, but after that the tone 
was not necessary. It was sufficient to click the sound- 
er in order to produce a pure hallucination. The per- 
sons experimented on did not know they were deceived, 
and said that all tones were of the same intensity. 
The real tone could be measured in its intensity, and 
since the hallucination was of the same intensity, it 
was also indirectly measured. Similar experiments 
were made on other senses. For example, in regard to 
touch, a light pith ball would be dropped regularly 
on the back of the hand to the sound of the metro- 
nome. After a few times it was not necessary 
to drop the ball. The person would feel the 
touch by pure hallucination. 

Similar experiments were made on taste. Of 
six bottles two contained pure water and the 
other four a series of solutions of pure cane 
sugar — the first one-half per cent, the second 
one per cent, the third two per cent, and the 
fourth four per cent sugar, according to weight. 
A block was placed in front of them so that 
the observer could not see them, although he 
was aware that they stood near him, because he 
saw them when he received his instructions. It 
was required of him to tell how weak a solution 
of sugar he could positively detect. The ex- 
perimenter took a glass dropper and deposited 
drops on his tongue, drawing first from the 
two water bottles, and then from the sugar 
solutions, in order of increasing strength. The sugar 
in the solutions was detected in the first trial. Proposing 
to repeat the test, the experimenter proceeded as before, 
but drew from the first water bottle every time. The 
result was that when the pure water had been tasted 
from two to ten times the observer, almost without ex- 
ception, thought he detected sugar. A test on olfactory 
hallucinations was conducted similarly, with the result 
that about three-fourths of the persons experimented 
upon perceived the smell of oil of cloves from a pure 



water bottle. In another set of experiments the subject 
was told to walk slowly forward till he could detect a 
spot within a white ring. As soon as he did so, he read 
off the distance on a tape measure at his side. The spot 
was a small blue bead. The experiment was repeated a 
number of times. Thereafter the bead was removed, but 
the suggestion of having previously traversed a certain 
distance was sufficient to produce an hallucination of 
the bead. It is to be clearly understood that the per- 
sons experimented upon were perfectly sane and nor- 
mal. They were friends or students, generally in total 
ignorance of the subject, who supposed themselves to 
te undergoing some tests for sensation. One case was 
found, however, of a suspicious observer who expected 
deception and who declared that he had waited every 
time till he was sure of the sensations; the results were 
just as hallucinatory as usual. The value of the method 
and the experiments lies mainly, I think, (1) in point- 
ing out a method of determining the portion of a sen- 
sation due to the suggestion ot circumstances rather 
than to the stimulus; (3) in application to mental path- 
ology; (3) in beginning a scientific treatment of hypnot- 
ism and suggestion. 



LEFEBVRE AND UPTON'S FORCE AND LIFT PUMP. 
This is a pump designed to throw or lift a continuous 
stream of water, having a plunger barrel containing 
two reciprocating plungers separated from each other 
by a packing fixed in the barrel. A suction pipe hav- 
ing a valve extends from the lower end of the pump 
barrel, and a valved pipe leads from the suction pipe 
above its valve to the barrel above the uppermost 
plunger, while a second valved pipe leads from the suc- 
tion pipe below its valve to the barrel between the 
upper plunger and the fixed packing. 

The improvement has been patented by Julian L. 
Lefebvre and Charles S. Upton, of Eureka Junction, 
Washington, and in the illustration parts are broken 

out to show valves, 
plungers and 
fixed packing. The 
plungers are rigidly 
connected by a stem 
which passes 
through the packing, 
and the upper 
plunger rod extends 
upwardly through 
the discharge pipe to 
connect at its outer 
end with a power 
mechanism. The 
upper plunger is 
made with two cylin- 
drical parts screwed 
together, and has a 
valve which opens 
upward on the down 
stroke of the plunger 
and closes on its up- 
ward stroke. When 
the plungers are on 
the up stroke, as 
shown in the engrav- 
ing, water drawn in 
through the suction 
pipe passes into the 
lower part of the 
pump barrel and also 
up the pipe at the 
left, past the valve 
therein, and into the space between the fixed packing 
and the upper plunger, the water above the upper 
plunger being at the same time forced out through the 
discharge pipe. On the down stroke ot the plungers 
the water previously drawn in at the lower end of the 
barrel section is forced by the lower plunger up through 
the pipe at the right into the discharge pipe, and the 
water in the pump barrel above the fixed packing is 
also forced through the valve in the upper plunger to 
the discharge pipe. Just below the fixed packing are 
air openings in the pump barrel to permit air to pass 
in and out on the up and down movement of the lower 
plunger. The pump is not liable to get out of order 
and the several parts may be readily taken apart for 
repairs when necessary. 

♦ . « . ♦ 

M. Qrosheintz (says the Gas World) has been in- 
vestigating the action of coal gas on rubber tubing. He 
found when a pressure gage was connected to the gas 
supply by means of a rubber tube and the stopcock 
closed, in twelve hours there was not only no pressure, 
but actually a defect of pressure indicated by the gage. 
Then he found that the tube had gained weight, for it 
had absorbed and, as it were, dissolved the gas ; and 
then he found that the greatest sinner in this respect 
was the purest rubber, black rubber, which contains ^ 
to 1}4 per cent of solids ; next came red rubber, with its 
11 or 13 per cent ; and the best of all was the ordinary 
gray rubber, with its 53 to 55 per cent of added solid 
material. The last will endure the longest time before 
allowing gas to permeate It so as to produce a smell in 
the apartment. 




LEFEBVRE AND UPTON'S FORCE 
AND LIFT PUMP. 
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THE AEROPHIL£. 

Since schoolboys will have the run of the fields for a 
few weeks to come, we shall make known to them a 
companion that loves liberty as much as they do. It is 
a question of a kite — not of that cumbersome and 
frag:ile object that as children we pulled with great 
trouble over the brush or through the fields, only to 
see it wrecked upon a rock or a bush, but of a strong 
and easily transportable affair, that rises so readily into 
the air that it has been named the " aerophile." 

The frame, which is metallic, and like that of a para- 
sol or umbrella, presents the triple advantage of offer- 
ing great resistance, of assuring perfect stability to the 
kite, and of being capable of closing so as to take up 
but little space in a trunk or handbag. The covering 
is of cloth, and there is therefore no tearing to be feared 
at the first collision with some object. As for raising 
the kite, that is a very easy matter. The frame having 
been spread, it suffices to fix the string to the central 
ring either by a knot or by means of a small hook that, 
if need be, may be formed of a hair pin. 

The tail, which is formed of ribbons three or four 
yards in length, is provided at its lower extremity with 
pockets designed to receive sand or pebbles as ballast. 
These pockets are filled more or less, according to the 
strength of the wind, and are closed with a string or a 
rubber band. 

The aerophile is capable of raising relatively heavy 
weights, and may therefore be used for experiments that 
necessitate the lifting of certain apparatus of light con- 
struction, such as photographic apparatus, registering 
apparatus, etc. — L'lUustration. 



AN IMPROVED COFFEE DRIER. 

Coffee is grown on small trees and resembles a big 
cherry, in which the pit is replaced by two grains of 
coffee, face to face, coated with a parchment-like cover, 
but, rather surprisingly, the si .Tounding meat, or pulp 
as it is called, is said to be poisonous. The latest 
method of cleaning it is as follows : The freshly picked 
berries are continuously fed into a " pulper," chiefly 
consisting of a roughened face cylinder rotating in 
close proximity to a breast plate, which separates the 
pulp from the pits. As considerable of the pulp still 
adheres, the berries are now introduced into the 
"washer," filled with a running stream of water, and 
composed of a round bottomed iron trough through 
which a rapidly revolving shaft extends, containing 
numerous paddles. The coffee must next be dried to 
enable the removal of the parchment cover. This is 
usually accomplished in a natural way, by spreading 
it out on barbacoes — expensively prepared hard floors 
of earth or brick — where it is exposed to the sun's rays 
for a week or more, during which it is repeatedly 
turned over by laborers, and is often liable to injury 
by sudden rains, cloudy weather, or uneven handling. 
Evidently this is a very objectionable method of treat- 
ing such a valuable and delicate product, and, conse- 
quently, numerous attempts have been made to dry it 
artificially, but they have repeatedly failed, owing to 
the tenderness of the berry and its excessive percentage 
of moisture. In complete 
plants using drying machines 
the best practice is to me- 
chanically extract the surface 
water from the washed coffee 
in a centrifugal, very similar 
to those employed in refining 
sugar, then evaporate the re- 
maining moisture in the drier. 

The coffee is afterward fed 
into the huller, much like a 
large coffee mill, which rubs 
off the parchment cover, 
which is removed by an at- 
tached exhausting fan, sepa- 
rates and polishes the berries 
and discharges them in a 
clean condition. The berries 
are then passed through a 
winnower, w h ■ c h separates 
the coffee into different grades 
and delivers it ready for the 
market. The coffee planter 
formerly performed these 
laborious operations by hand 
on very crude apparatus, but 
now the large plantations gen- 
erally include an expensive 
cleaning jjlant, as perfectly 
arranged as a flour mill and 
managed by a skillful 
foreigner. 

Mr. S. E. Worrell, of Hanni- 
bal, Mo., has built and intro- 
duced a successful drying ma- 
chine, which is illustrated 
herewith. Fig. 3 is a per- 
spective view of the largest 
size machine. No. 4, having a 
capacity for handling 10,000 
pounds of washed coffee per 
day of twenty-four hours, in 



which the drying cylinder is six feet in diameter by 
flfteen feet long. Two smaller sizes are made of a 
capacity of 5,000 and 3,500 pounds each per day. The 
rotating cylinder. A, as shown in the sectional views. 
Figs. 1 and 3, is made of steel plate, covered by a wood 
jacket to save heat and equalize the temperature, and 
has at each end a heavy iron rim, supported and ro- 
tated by two chilled iron flanged rollers, carried on 
short steel shafts, journaled in inclined selfoiling boxes 




THE AEROPHILE. 

1. Apparatus closed. 2. Apparatus open. 

bolted to iron bed plates resting on timber blocks and 
stone foundations. Motion is transmitted to the cylin- 
der through the taper drum pulley, spur gearing, 
sprocket wheels and chain belt, from a countershaft 
overhead. To the inside of the cylinder are attached a 
series of segmental pockets, I, as shown in Figs. 1 and 
3, of galvanized steel plate, the inner sides of which are 
gridironed with numerous traverse slots, i, for dropping 
the washed coffee in the falling streams, J. In rotating 
cylinder driers as heretofore constructed these streams 
have extended longitudinally through the drying 
chamber, which permits a portion of the hot air to 
escape without doing its duty — a waste which is saved 
in these machines. 

In operation a charge of 5,000 pounds of washed 
coffee is introduced into the stationary drying cylinder 
from the floor above, by movable spouts, through the 



five upper doors, H, and then the apparatus is put into 
motion. During each revolution of the cylinder the 
damp berries are carried up and dropped down in the nu- 
merous transverse streams, J, extending entirely across 
the interior drying chamber. The exhausting blower 
draws the air down into the top of the steam heater, 
containing 800 feet of steel pipe, seen in the back- 
ground of the engraving, where it is heated to the re- 
quired temperature, which is indicated by a ther- 
mometer, and the hot air is forced into one end of the 
drying drum. After passing through the drum in the 
direction of the arrows in Fig. 2, it is discharged 
through the open gates shown in the top of the pipe at 
the extreme left of the large engraving. To equalize 
the operation the direction of the hot air currents is 
reversed at regular periods by manipulating a gate in 
the air pipe where it branches near the blower, not in 
view in the cut. From time to time a small sample of 
coffee is removed from the doors, H, without stopping 
the apparatus, to examine its condition. When the con- 
tents are thoroughly dried all these doors are opened 
and the coffee is dropped on the cooling floor under- 
neath, or, if preferable, the gate in the pipe connecting 
the blower with the steam heater is closed and a special 
gate of the blower is opened, admitting cool air, which 
quickly cools the coffee before discharging it, in which 
event it can be immediately fed into the huUers or 
stored in bulk. The wire cloth division rings, L, and 
air distributers, c, prevent drifting of the coffee. A 
belt shifter on the taper druTii driving pulley is pro- 
vided to gradually increase the speed of rotation of the 
drying cylinder, as the segmental pockets, I, empty more 
rapidly as the product becomes drier. As the e.xhaust 
steam from the engine driving the plant is utilized in 
the heater and only six motive horse power is required 
for running the drier, the expense of the drying opera- 
tion is very moderate. 
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A Neolithic Burial Oi'ound. 

The discovery at Worms of a burying ground belong- 
ing to the later stone age, by Dr. Koehl, the conserva- 
tor of the Paulus Museum there, is. in view of the rarity 
of such graves, an important archijeological event, says 
the London Standard. Up to the present about seventy 
graves have been examined, or only a part of this bury- 
ing ground of neolithic man, and already the number 
of the vessels found, most of them very tastefully orna- 
mented, exceeds one hundred. Not the slightest trace 
of a metal has as yet been discovered in the graves ; on 
the other hand, the presence of arm rings of blue and 
gray slate is curious. In the most recently opened graves 
of women three arm rings made of slate were removed 
from the upper arm of one skeleton, four from that 
of another and six from the lower arm of a third skele- 
ton. In a man's grave there was on the neck of the 
skeleton a small conically polished ornament of syenite, 
not perforated, but provided with a groove for the string. 
The other ornaments from the graves consist of pearls, 
mussel shells made in the form of trinkets, perforated 
boars' tusks and small fossil mussels. These ornaments 
were worn by men and women alike. There existed, 
according to this, every kind 
of ornament, in that time of 
want of metal, made of stone, 
mussels and bones. Rudde! 
and ocher fragments, which 
were used for tattooing and 
coloring the skin, are also fre- 
quent. 

In hardly a single case was 
there missing from the wo- 
men's graves the primitive 
cornniill, consisting of two 
stones, the grinding stone and 
the grain crusher. The men's 
graves contain weapons and 
imple:nents, all of stone, with 
whetstones and hones for 
sharpening purposes. They 
consist of perforated ham 
mers, sharpened hatchets, 
axes and chisels, as well as of 
knives and scrapers of flint. 
That there was no want of 
food is shown by the many 
vessels, often six or eight, in 
one grave, and the remains of 
food found near them, the 
latter being bones of various 
kinds of animals. Several suc- 
cessful photographs have been 
taken of the skeletons as they 
lie in the graves with their 
belongings, so that their ap- 
pearance after a repose of 
thousands of years can be 
preserved for all time. Espe- 
cial value may be attached to 
these remains, and particu- 
larly to the skulls, of the suc- 
cessful recovery of which 
Prof. Virchow has already 
been apprised. 
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Science Notes. 

Five new asteroids were discovered on pliotographs 
of the lieavens one evening recently by Dr. Max Wolf, 
of Heidelberg. This brings the number of minor plan- 
ets up to 423. 

A French physicist, M. Chassevant, has found that 
by adding alcohol to the water the generation of acety- 
lene gas from calcium carbide can be regulated much 
better than by using water alone. 

A thought weighing machine has been invented by 
Prof. Mosso, the Italian physiologist, the rush of blood 
to the head turning the scale. The machine is said to 
be so delicate that it can measure the difference in the 
exertion needed to read Greek from that required for 
Latin. 

A block of granite bearing the following inscription 
has, says the Academy, been recently placed on the 
southern shore of the Lake of Sils in the Engadine : 
" In memory of the illustrious English writer and 
naturalist, Thomas Henry Huxley, who spent many 
summers at the Kursaal Hotel, Maloja." 

A twelve year old boy at Parma has just had his 
heart washed. He was suffering from acute pericardi- 
tis, and his doctor, using an instrument invented by 
Prof. Riva, drew off the purulent serous matter in the 
sac, and then washed the heart and its serofibrous cov- 
ering with a solution of sodium biborate. The boy 
recovered rapidly. 

Prof. Flinders Petrie has some large ideas about 
museums. He wants the government to buy a tract of 
500 acres, somewhere within an hour's ride of London, 
and gradually build it all over, for a storage place for 
ethnological materials. No museum in London is large 
enough to hold the treasures that are being discovered 
by Englishmen all over the world. 

Leydenia gemmipara Schaudinn is the name given to 
a parasitic amceboid rhizopod which Berlin professors 
have recently found in the fluid taken from patients 
suffering from cancer of the stomach, and which they 
think may possibly be the cause of the disease. The 
discovery of this new form of protozoa was made at 
Prof. Von Leyden's University Hospital. 

It is announced from Berlin that Herr Dormann, of 
Bremen, has succeeded in photographing objects, by 
Roentgen's method, through iron plates 32 centimeters 
(83^ inches) thick. He has already taken more than 
fifty such photographs. Prof. Slabj'c, of the Charlot- 
tenburg Polytechnic Academy, who is greatly inter- 
ested in this achievement, will continue Herr Dor- 
mann's experiments. 

The Austrian war vessel Albatros telegraphs from 
Cooktown, Queensland, that a party from that ship, de- 
tached for purposes of scientific research, was attacked 
on August 10 by the natives of the island of Guadal- 
canar, one of the Solomon group. M. Foullon, the 
geologist, a midshipman named Beaufort, and two sail- 
ors were killed, while four men were seriously and two 
slightly wounded. Many of the natives were shot dead 
and the rest took to flight. 

Rockall, a desolate granite rock rising only 70 feet 
above the sea, between Iceland and the Hebrides, is to 
be made an English meteorological station. It lies 250 
miles from land, the nearest point to it being the little 
island of St. Kilda, 150 miles away, and itself nearly 
a hundred miles from the main group of the Hebrides. 
Rockall is in the path of the cyclonic disturbances on 
the Atlantic, and the station there would give timely 
warning of storms approaching the British coast. 

A sub-committee of the American Institute of Elec- 
trical Engineers, appointed in 1893 to investigate the 
subject of a suitable standard of light for photometric 
purposes, has recently issued a preliminary report, says 
The Engineer. Of all the standards thus far used, it 
finds the candle the least reliable. It is also evident 
from the bolometrie curves that naked flames are sub- 
ject to sudden and rapidly recurring fluctuations that 
may be almost entirely eliminated by the use of a pro- 
perly constructed chimney. It seems likely that many 
of the difficulties which are unavoidable with flame 
standards may be overcome by the adoption of a stand- 
ard consisting of some surface electrically heated to a 
standard temperature. With this object the results of 
the committee's experiments on incandescent carbon 
will be looked forward to. 

Prof. Thomson, in his presidential address to Section 
A of the British Association, made a pleasing reference 
to the attempts made by Prof. Oliver Lodge to deter- 
mine whether a moving body puts in motion the ether 
of space in its neighborhood. The huge machine on 
which the experiments have been conducted is built on 
a pillar, isolated from the floor of the laboratory, and 
consists essentially of an electric motor, with its axis of 
rotation vertical, and having on its shaft two parallel 
steel disks 3 feet in diameter, the whole being capable 
of spinning like a top at a high speed. Light from an 
electric arfe lamp is divided into two equal portions, 
each of which traverses the space between the disks, 
one right-handedly and the other left-handedly. The 
two beams then unite in a telescope and produce inter- 
ference fringes. If the ether were moved by the mat- 
ter, rotation of the disks would accelerate one ray and 
retard the other one, so shifting the fringes ; no such 
shift has, so far, however, been noted. 



"What Sanitation lias Done for Life. 

For conciseness and force in dealing with the results 
of sanitation, the address of Prof. Brewer, of Yale Uni- 
versity, recently delivered before the Life Association 
of Western Massachusetts, has rarely been excelled. 
The question has often been debated, but never satis- 
factorily answered, whether there was any substantial 
gain to human life from the ordinary medical methods 
of combating specific cases of disease, or whether the 
mere elimination of one form of disorder did not have 
its compensation in the development of some other. In 
respect to sanitation, however, there can be no dispute. 
The gain is unquestioned and immense. The span of 
life measured from infancy to old age may not have 
been lengthened, but the number o." those dropping by 
the wayside has been so effectually reduced that life 
insurance rates to-day are not what they must have 
been a hundred years ago. We cull the following 
striking passages from the address of Prof. Brewer : 

That human life has been prolonged by the applica- 
tion of science in the last fifty years, no one doubts. 
How this has come about forms an intensely interest- 
ing chapter in the history of our civilization. But it is 
not a simple story. How umch, mathematically, this 
amounts to, in years, in per cents, is an unanswerable 
question. We can never have the data in figures. 
Even if we had our vital statistics completed for that 
period, men would differ as to the relative value of the 
several factors in this problem. Our great cities would 
not exist — they could not exist without the aids of sci- 
ence. As to what would take place, the answer is as 
uncertain as the answer to the question, " What would 
now be the condition of Europe if Napoleon had never 
been conquered ? " "If Columbus had not discovered 
America, who would have discovered it ? " What we 
can say is that science has wrought so many changes 
that our civilization of to-day is very much in advance 
of what it would have been without science, and the 
prolongation of human life is but one phase of the re- 
lations of science to modern civilizations. We have had 
an ancient Egyptian and Greek and Roman civiliza- 
tions, which were pagan, and later Christian civiliza- 
tion, and all were powerless to convert practices. Be- 
tween the epidemics that raged from time to time and 
the high death rate in the best of years, the population 
of Europe, as a whole, probably scarcely increased at 
all for 1,000 or 1,200 years. 

This century came in without a single city in Chris- 
tendom with a million of inhabitants. Paris had in 
1800 but 548,000 ; London and its suburbs in 1801, 864,- 
845. The other great English cities had less than 100,- 
000. Great cities could not endure then. First, the 
people could not be fed. Then, most of the population 
had to be fed and food produced within 20 miles of the 
place of consumption. Science has now made it pos- 
sible to transport food half way around the globe, and 
has discovered new methods of preservation as well. 
City population was not self-perpetuating. Man died 
off ; the death rate was continually high, and from 
time to time there was death by pestilence. Even 
where there were sewers, they were to drain the ground 
of water, rather than to carry away sewage. Now 
cities are made nearly as healthy as the country. An- 
other reason why there could be no great cities in the 
modern sense related to business matters purely. I 
have dwelt upon this phase because cities are contain- 
ing a larger and larger proportion of the inhabitants of 
civilized countries. And human life in cities is much 
prolonged. It is a law long ago demonstrated that the 
death rate increases as the density of population in- 
creases. This is still true, but sanitary science has 
enormously diminished this rate. 

Sanitary science has been of slow growth but of 
rapid fruitage. It was 200 years ago that a Dutch 
scientist discovered the yeast cell, but the actual sig- 
nificance and working of the cell was not understood 
until 150 years later. In 1837 it was discovered that in 
the yeast cells were living organisms which were multi- 
plying in the fluid in which they grew. This was the 
cause of fermentation. For years chemists quarreled 
as to whether these germs were the cause or the effect 
of this fermentation, but the former theory is now fully 
established. Then another dispute arose as to whethei 
life could originate in decaying animal and vegetable 
matter, but it was finally proved that this did actually 
occur. 

This theory forms the foundation of the modern dis- 
infecting processes, and from this time diseases of all 
kinds were studied in a new light and given radically 
different treatment. In 1849 and 1850 French scientists 
showed that the blood of animals who had died of 
anthrax contained small particles, and ten years later 
it was discovered that these particles, when introduced 
into a living organism, would cause the disease. In 
1870 it was proved that putrefaction, like fermentation, 
was due to germs. In the same year the germ of re- 
lapsing fever, one of the most dangerous diseases on 
the Continent, was discovered, and during the decade 
following there was much further investigation along 
the same lines. 

The germ for leprosy was discovered in 1879, for ty- 
phoid fever in 1880, for consumption in 1882 and for 
cholera in 1884, This last discovery was the greatest 



discovery of all, and it resulted from the heroic efforts 
of scientists who went to Egypt to investigate the 
disease while it was raging there in 1883. But the ac- 
curacy of the theory was not generally accepted until 
1890. Now we know the cause of the disease, and there 
can be no excuse hereafter for an epidemic of cholera 
in any of our cities. When there was cholera in Ham- 
burg a few years ago, the commercial interests of Eng- 
land were of such vast importannce that she refused 
to quarantine her ports against the disease. Hundreds 
of eases were brought into England, but the disease 
was so thoroughly understood that it was stamped out 
as soon as it appeared in every ease, and there was no 
epidemic. To what extent human life in the aggregate 
has been prolonged by better food and more of it, im- 
provement in sanitation and the advances jnade in the 
scientific treatment of disease, can never be statistically 
determined. But it is certain now that diseases are due 
to the operation of causes which are pretty well under- 
stood. Cities understand that they can no longer af- 
ford to have bad sanitation, and these improvements 
alone mean the prolongation of the working periods of 
men's lives.— Insurance Monitor. 



Some 4tucc>* Industries. 

The St. Louis Republic has compiled from the latest 
census the following odd ways of making a living : 

Occupations open to the thrifty individuals of both 
sexes have greatly increased during the last two de- 
cades, or even since the taking of the last decennial 
census, in 1890. 

The extraordinary progress of science during the 
time specified and the application of its principle to the 
practical problems of human life have not only had 
the effect of greatly increasing the capacity for produc- 
tion in the trades already firmly established, but have 
opened hundreds of queer side alleys which lead direct 
to the avenues of trade. 

There are, of course, dozens of these new and remark- 
able occupations with which science does not deal even 
in the remotest sense. In this class we find the rat 
catcher, the skunk farmer, the man who makes his 
living by picking up lost things in depots, theaters, 
hotels, etc., and returning them to their owners with 
the expectation of being rewarded ; the clock winder, 
the man who collects orange and lemon peels, and the 
Lake Michigan syndicate, which is now engaged in 
raising black cats for their fur. They are not raising 
these cats on water, as might be inferred from the title, 
but have leased an island in the great lake, which is 
now plentifully stocked with both sexes of screeching 
felines. 

There are still others in the non-scientific category of 
queer occupations, but it will only be necessary to 
mention a few. One is a "rattlesnake farmer," who 
lives in the Ozark Mountains, and makes the products 
of his " farm " bring money from three different direc- 
tions. The oil he disposes of to druggists, who have 
regular customers that believe it to be a panacea for a 
hundred different ills ; the skins he sells to would-be 
cowboys, who use them as hat bands, and the skele- 
tons are always a ready sale, the purchasers being the 
curators of the natural history departments of the dif- 
ferent college and society museums. The man who 
wakes people up in the morning, the old cork collectors, 
and the dog catchers are well known characters in 
every large city. 

The individuals who gain a livelihood in pursuits 
that are strictly scientific are equally as numerous as 
those who follow the more humble callings. In the list 
of occupations that are strictly scientific is the manu- 
facture of artificial eggs, artificial coffee, and false dia- 
monds. Also the industry of making buttons, combs, 
penholders and other articles of a similar nature from 
blood collected at the slaughter houses. The man who 
makes billiard balls, buttons and rings from potatoes 
which have been treated to a solution of nitric and 
sulphuric acids is also the proprietor of an " industry" 
wherein the fundamental principles are strictly scien- 
tific. 

But the queerest of all is carried on by two young 
Pennsylvanians, who are making a regular business of 
extracting the poison from honey bees. According to 
the accounts, they have two different ways of collecting 
their crop of venom. In the first the bees are caught 
and held with their abdomens in small glass tubes 
until the poison sacs have been emptied. In the second 
they are placed in a bottle on wire netting and enraged 
until the tiny drops of venom fall into the alcohol 
which fills the lower third of the bottle. This venom 
is said to be a sovereign remedy for cancer, rheuma- 
tism, snake bite, and a hundred others of the more 
terrible ills of humanity. 



Use op a Metal Globe for Roen^tgen Rays.— 
Mr. Ben Davies, of University College, Liverpool, has 
been able to dispense altogether with the glass globe, 
making the sphere partly of copper and partly of alu- 
minum. By means of his process, he is able to see 
small objects through three feet of solid timber, and 
the bones of the hand at a distance of thirty feet from 
the source.— Photography. 
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Tlie Highest Balloon Ascent, 

To the Editor of the Scientific American : 

In the Scientific American Supplement, No. 
1081, for September 19, 1896, under the hfead of " Mis- 
cellaneous Notes," I find the statement that "the 
highest balloon ascent ever made was by Dr. A. Ber- 
son, near Kiel, in Germany, December 4, 1894," naming 
30,000 feet as the greatest altitude reached. 

I take it this statement is scarcely correct. 

In the memorable ascent of Glaisher and Coxwell 
from Wolverhampton, England, on Septembers, 1862, 
Mr. Glaisher's last record before losing consciousness 
was of a barometric pressure of 9% inches, indicating 
a height of 39,000 feet. 

At this great elevation Mr. Glaisher tells us the bal- 
loon was ascending at the rate of 1,000 feet per minute, 
and that when he resumed his observations, after re- 
gaining consciousness, it was descending at the rate of 
2,000 feet per minute. 

Comparison of the times of record indicate the inter- 
val to have been thirteen minutes. 

This, according to Mr. Glaisher's estimate in the 
Britannioa, gives 36,000 or 37,000 feet for the greatest 
height attained. 

Of course, this barometric reading was not actually 
observed by Mr. Glaisher, owing to his insensibility at 
the time of greatest elevation, but Mr. Coxwell, who 
was occupied with the management of the balloon, 
could have made the observation had he been seated in 
Mr. Glaisher's chair and been called upon for no other 
exertion. 

This, one might say, is not positive proof ; still, I 
submit that a balloon, when at an elevation of 29,000 
feet and ascending at the rate of 1,000 feet per minute, 
would not come to a stand until several additional 
thousand feet had been added to this, at least then, un- 
approached altitude. 

Mr. Coxwell tells us that several minutes, seven or 
eight, elapsed between his discovery of Mr. Glaisher's 
unconsciousness and his successful effort in opening 
the valve and terminating the ascent. 

With these facts before us, the ascent of Glaisher and 
Coxwell would seem to be the highest ever made by 
man. W. C. Gurlby. 

Marietta College Observatory, Marietta, O. 
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sick in the last six months. The only wonder to our 
people and myself is as to the origin of the report." 

Mr. Williamson says that the case which he cites is 
"only one of several hundreds of authenticated cases," 
but he fails to state the means used to authenticate. 
A single authenticated case with the proofs accompany- 
ing the report would be of more value than hundreds 
about which we know nothing except the report itself. 

I feel perfectly safe in saying that no authenticated 
case of premature burial can be found to have taken 
place in this country during the last fifty years, unless 
it be possibly during the hurry and excitement of an 
extensive cholera or yellow fever epidemic, when bodies 
are sometimes buried within a few hours after death. 

J. F. Baldwin, M.D. 

Columbus, O., October 2, 1896. 



Premature Burial, 

To the Editor of the Scientific American : 

I have waited for a number of months hoping that 
some one else would take issue with the article on the 
above subject, written by James R. Williamson, of Lon- 
don, England, and published in your issue of May 9, 
1896. 

This article is about like many others which are to 
be found floating around through the daily papers and 
which voice, in one way, the popular idea that the dan- 
ger of being buried alive is by no means slight. Yet 
there is little doubt that these newspaper yarns are, 
without exception, pure and simple fabrications, with- 
out the slightest real foundation in fact. Even were a 
person really in only a trance when placed in the 
coffin, our present burial customs would cause death to 
occur from suffocation, by closure of the coffin, long be- 
fore the grave would be reached. 

Some years ago I took occasion to carefully investi- 
gate all of these cases as reported in our local papers, 
and I have medical friends who have pursued similar 
lines of investigation. In not a single instance have 
any of the oases investigated been found to have any 
foundation in fact. I append a single instance, from 
the Columbus Evening Dispatch, of March 12, 1890, as 
the details as published in the paper seemed to be un- 
usually complete. 

"Prepared for his Grave, 
"remarkable case of suspended animation— a 

Little boy supposed to be dead, after being 

placed in a coffin, is found to be alive. 
" Special to the Dispatch : 

"Findlay, O., March 12.— A remarkable case of sus- 
pended animation is reported from Mount Blanchard, 
this county. Last Sunday, Arthur, the four year old son 
of Aaron Naus, after a long illness, apparently died. All 
the signs of life were gone ; there was no breathing, no 
pulse nor warmth of the body. The undertaker was 
sent for, and proceeded to prepare the remains for 
burial, accomplishing his work in the full belief that 
the child was really dead. The body remained in this 
condition until about three o'clock Monday afternoon, 
when those about the coffin were amazed to observe 
siens of life. A physician was called and it was not 
long until resuscitation was complete. He has contin- 
ued to grow stronger, and there is now no doubt of his 
full recovery. It is the most wonderful case ever re- 
ported in the county." 

A request for full particulars elicited the following 
from Dr. Wilham N. Yost, of Mount Blanchard : 

"The report is substantially without foundation. I 
am the family physician of Aaron Naus, and live across 
the street from him. The boy, Arthur, has not been 



A Century of Vaccination.* 

A hundred years have passed away since Jenner's 
first successful vaccination on May 14, 1796. Jenner's 
brilliant idea, pondered over for more than 25 years, 
was that smallpox might be abolished by the universal 
adoption of vaccination. Others had vaccinated before 
Jenner, but he was the first to rouse the civilized world 
to take an active interest in the subject ; and we must 
not forget that vaccination was not the outcome of 
laboratory experiments, but a practice resting upon a 
common experience in many countries of Europe, not 
to mention Mexico and Persia, that dairy maids and 
others who had "sore hands" from milking cows 
affected with cowpox were afterward found to be pro- 
tected against smallpox. The present time invites us 
to review the progress of vaccination in this and other 
countries, with the concomitant alterations in the mor- 
tality from smallpox, and to make an attempt to gather 
into a few lines the teachings of a century. 

What was the average yearly mortality per million 
hving from smallpox, which we will throughout call 
the mean rate, during the last century 1 In the large 
cities it was over 3,000, and in the whole nation it was 
at least over 2,000. This is the mean rate. During 
some years the mortality rose as high as 5,000 or 6,000 
per million, and even higher. Now we find a rapid 
fall of smallpox in every country which we examine as 
soon as vaccination became common. The fall was 
abnormal in one respect, because the adult population 
of Europe then consisted largely of survivors of small- 
pox in childhood. This fall is closely connected with 
the rise of vaccination in every country separately. 
Thus, in Sweden, during the 28 years 1774-1801, before 
vaccination the mean rate is 2,045 ; during 15 years 1802 
-16 of permissive vaccination it is 480, and during 77 
years, 1817-94, of compulsory vaccination it is 155. Dur- 
ing the last 10 years the mortality is insignificant. In 
England in the last century the mean rate was over 
2,000, according to able statisticians ; during 12 years of 
permissive vaccination, 1838-53, the mean rate is 417 ; 
during the succeeding 18 years of enjoined vaccination 
the rate sinks further to 154 ; and the mean rate since 
the epidemic of 1871-72 under enforced vaccination is 
only 53, that is, for the 22 years 1873-94 ; while for the 
10 years 1885-94 the mean rate is 26. The law really en- 
forcing vaccination dates only from 1871. In Prussia 
vaccination was encouraged only, not enforced on all 
children, till the law of 1874, after which all children 
born in the German empire were required to be vac- 
cinated by the end of the second year of age, and all 
school children to be revaccinated. Well, the permis- 
sive era yields a mean rate of 309, but the 18 years 1875 
-92 have a mean rate of only 15, and during the last 10 
years of this the deaths from smallpox in Prussia aver- 
age only 7 per million yearly. In Austria vaccination 
is not compulsory yet. Austria's mean rate during the 
35 years 1847-82 is 580. One more example of a coun- 
try still without compulsory vaccination, namely, Bel- 
gium. The mean rate for the 10 years 1875-84 is 441. 
This, again, is a rate resembling that of England or 
Sweden in the permissive era. In fact, we can say with 
confidence what the vaccination law is in any country 
from a mere inspection of the smallpox mortality for 
some years. Italy has followed Germany since 1888. 
Vaccination in infancy was then made universally com- 
pulsory, and also the revaccination of all children 
attending public schools. The mean rate per million 
in the chief townships during the nine years previous 
to the law as put in practice is 440 — just as we might 
have expected ; the average during the 5 years 1890-94 
is 100 ; the average for all Italy during this latter period 
is 110. 

We are dealing now with large countries and vast 
populations, and we are considering the smallpox mor- 
tality alone, apart from the question of the vaccinated 
or non-vaccinated condition of those who died. Ex- 
amples enough have been given to show the remark- 
able uniformity that exists in the death rates of vari- 
ous countries, according to the state of the law in those 
countries. No other cause than vaccination can ac- 
count for this. It cannot possibly be improved sanita 
tion that has caused the remarkable changes in the 
mean death rates above given, for more than one rea- 
son. Compare Prussia with Austria. There is a sud- 
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den and striking change in the smallpox death rate of 
Prussia in the period succeeding the law of 1874. Now 
Austria shows no such change in the death rate, and 
Austria is still without compulsory vaccination, while 
Austria has participated in the sanitary improvements 
of the age. And, on the other hand, Prussia did not 
suddenly jump into an ideal sanitary condition between 
1870 and 1880. But further, the reduction in smallpox 
mortality has not affected all ages alike, whereas im- 
proved sanitation does affect all ages alike. Af lin, 
it is absurd to talk of a natural decline of smallpox, as 
plague has declined and vanished, from this country at 
least, when we observe the virulence of smallpox in 
local outbreaks, and when we think of the very large 
mortality which countries like Spain and Russia still 
show, countries where there is very little vaccination. 
Here are the smallpox death rates per million living' 
for the single year 1889, in the following provinces of 
Spain : Almeria, 3,080 ; Murcia, 2,670 ; Coruha, 1,230 ; 
Malaga, 1,340 ; Cadiz, 1,330 ; Cordoba, 1,400. The rate 
for Germany is 4 for the same year. 

What are the lessons which a hundred years' experi- 
ence of the practice of vaccination by various nations 
taught mankind ? First, we know that the rapid 
spread of this practice was partly due to an erroneous 
idea of the early vaccinators, Jenner himself included, 
namely, that one vaccination in childhood was suf- 
ficient to protect for life. Secondly, we know that the 
most rigidly enforced vaccination in infancy alone in 
any country is insufficient to prevent severe outbreaks 
of smallpox. Thirdly, primary vaccination vastly re- 
duces the mortality from smallpox, but it also shifts the 
incidence of this mortality from childhood to adult life. 
The natural susceptibility toward smallpox sinks of 
itself from the first year of life till the end of childhood 
or the beginning of puberty, when it is lowest, after this 
it rises gradually with age. More adults now die of 
smallpox than in the early days of vaccination. 

But statistics teach us that a successful revaccination 
during school age completely alters the situation, and 
renders a person safe for life against smallpox, with 
rare exceptions. Even a survived attack of smallpox 
does not absolutely protect against death from a second 
attack. Germany over twenty years ago acted upon 
these well known truths, and by the law of 1874 enforc- 
ed both the compulsory revaccination of all school 
children and the vaccination of all children before the 
age of 2 years. And in Germany smallpox epidemics 
are abolished, and most of the few cases which occur 
are on the boundaries of the empire. 

♦ I ■ I » 

A Potato Tercentenary. 
The holding of a potato tercentenary in England 
this year is now being agitated. As one of our foreign 
exchanges states : " In 1596 the first potato was planted 
in England, in Holborn, about the time that Sir Walter 
Raleigh was planting the first Irish potato at Youghal, 
near Cork. For two centuries the potato continued as 
a botanical curiosity. When first eaten it was a deli- 
cacy, sometimes roasted and steeped in sack, or baked 
with marrow and spices or preserved and candied. 
When Parmentier developed the plant in France, 
Louis XVI and Marie Antoinette wore the flowers as 
ornaments. Frederick the Great had to force the 
Pomeranian farmers to plant potatoes by the fear of 
his soldiers. It was the famine of 1771-72 in Germany 
that first demonstrated the value of the ' tubers.' The 
fact is that it has been only within the past century 
that the potato has risen in its prominence as an escu- 
lent, even in Ireland, the land of the ' murphies.' " 

The introduction of the potato into England was 
directly due to Sir Walter Raleigh, whose Virginia 
expedition ships brought back some of the tubers in 
1586 ; but to the Spaniards is really to be credited the 
discovery and European introduction of the new arti- 
cle. It was undoubtedly through the Spaniards that 
the potato was brought to Virginia. There is no proof 
that the North American Indians cultivated the potato 
before the date of the Spanish Conquest. It grows wild 
to-day, as then, in Peru and Chile. The Spaniards 
carried the tuber to Spain long before the Raleigh inci- 
dent ; and from Spain it was taken to Italy, from which 
country it was introduced into Flanders, in 1558. The 
date of the proposed English tercentenary will, there- 
fore, be about ten years too late. The very name of 
potato comes from the Spanish " batata." 

But the potato has of late years fallen into something 
of its early contempt. The scientists of the cuisine, 
such as Dr. Cyrus Edson and Mrs. Rorer, are warning 
eaters not to depend too much upon the potato for 
nutriment. Leguminous food should largely supple- 
ment its use. Furthermore, overindulgence in a potato 
diet conduces to dyspepsia ; and herein may he revealed 
the origin of the prevalence of that distressing com- 
plaint in America. The potato is not a root, as so 
many are accustomed to style it ; it is an underground 
stem, swollen by accumulated starch stored up for 
future use. Its exact place in the dietary has not yet 
been settled. It is a curious thing to note, too, that to 
the same genus (Solanum) belongs tobacco, which was 
given to Europe at about the same time as the potato ; 
and the tobacco and the egg plant are its fellow escu- 
lents. — Southern Planter. 
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A TWENTY-FIVE TON GEAKED LOGGING LOCOMOTIVE. 

The geared locomotive' is finding increasing favor for 
work on the heavy grades encountered in mountain 
logging. The device of coupling on another pair of 
axles when it is desired to increase the adhesion, which 
is practicable on trunk railroads, is impossible on the 
average logging road, on account of the sharp curvature 
of the line. The length of the rigid 
wheel base must be kept down to a 
point which prevents any successful 
coupling up of many drivers by the 
ordinary methods. 

The 25 ton locomotive shown in the 
accompanying illustrations is one of a 
type that is manufactured by the 
Climax Manufacturing Company, of 
Corry, Pa., for use in logging camps, 
coal mines, sugar plantations and un- 
der any conditions where heavy grades 
and rough and uneven track are en- 
countered. The necessary lateral flexi- 
bility is obtained by carrying the loco- 
motive upon two end trucks and trans- 
mitting the power to the wheels, all of 
which act as dri\'ers, by means of 
flexible sharting and bevel gears. 

The frame consists of two 8 inch 
channel irons, and has large corner 
brackets riveted to the channels and 
bolted to oak end sills. The channels 
are also connected by double trussed 
iron bolsters which distribute the 
trucks. 

The cylinders are bolted to the frame and the power 
is transmitted from the engine shaft by means of heavy 
steel bevel gears to a flexible shaft, which runs beneath 
the frame and over the center of the trucks. The de- 
tails of the driving mechanism on the trucks are shown 
in the accompanying illustrations, one of which shows 
the style with corrugated 
wheels adapted for use on 
wooden track and the other 
for use on ordinary steel rail. 
At its junction with the 
trucks the line shaft is pro- 
vided with a universal joint, 
and it is carried in cross boxes 
journaled upon the axles, the 
alignment being secured by 
means of sleeve couplings and 
bronze rings, which hold the 
gears in mesh and the line 
shaft in position. The cross 
boxes are provided with 
metal liners 14 inches long, 
adjustable to wear. The two 
inside pinions, which are cast 
solid to the horns, are keyed 
to the line shaft, and thus 
each wheel of the locomotive 
is made practically a direct 
driver. The axles are 4 inches 
and the line shafts 3 inches in 
diameter. There are ten coil 
springs in each truck, one 
over each axle and the others 
between the sandboards. A 
steam brake cylinder is at- 
tached to the center of each truck, by which means 
the use of long brake rods, which cause corner binding 
on curves, is avoided. 

The latest system of carrying the cross boxes and 
arranging the gear is that shown in the truck for use 
on steel rails, where the pinions are arranged on the 
outside of the axles. 

These locomotives are doing good work on logging 
roads having grades up 
to 8 feet in 100. In one 
case a 25 ton engine has 
pulled four loaded 
standard gage logging 
cars, with 3,000 to 5,000 
feet of green hemlock 
logs on each ear, up an 
8 per cent grade and 
twelve loaded cars over 
a 4 per cent grade. 



W^liat Is Scientific Plagiarism? 

This is an all-important question, accentuated rather 
than solved by the legal answer just given to it by the 
Court of Appeal at Rouen. The case before that tri- 
bunal was as follows : Prof. Cesare Lombroso, of Turin, 
the well-known anthropologist, was invited by a pub- 
lishing house in Milan to compile a manual of " Graph- 




DRIVING GEAR OF TRUCK FOR LOGGING LOCOMOTIVE 



ology," the science, truly or falsely so called, which 
professes to read a man's character in his handwriting. 
Prof. Lombroso had already been among the first to 
make this an object of study — his special investigations 
having been made with a view to find another aid to 
diagno is in eases of lunatics and delinquents. In the 
manual compiled for the Milanese house he confined 
himself to what had already been published by con- 




TRUCK OF LOGGING LOCOMOTIVE FOR USE ON WOOD RAILS. 



temporaries (he had no predecessors) on the same sub- 
ject, and among others he made copious citations from 
the book of M. Cremieux-Jamin, a dentist practicing in 
Rouen. So little intention had he of plagiarizing from 
this author that he acknowledged his obligations to 
him in the preface, warmly eulogizing M. Cremieux- 
Jamin's talents and industry, and styling him the " first 
graphologist living." Unfortunately, in the chapter 



dedicated to invalids and their handwriting. Prof. 
Lombroso, in the midst of his own matter, interpolated 
three pages from M. Cremieux-Jamin's book, accompa- 
nied by three small cliches, omitting at the same time 
to cite that author's name, apparently a piece of sheer 
forgetfulness occasioned by Prof. Lombroso's unsystem- 
atic mode of working, certainly not designed to injure 
M. Cremieux-Jamin's claims, which 
had already been amply acknowledged 
ander headings of greater importance. 
This plea, however, was disallowed by 
the Rouen tribunal, which found in 
those three pages — and in those three 
only — a flagrant act of plagiarism, while 
at the same time admitting that every 
other use made of the book by Prof. 
Lombroso was within the limits of the 
law. The verdict seems to the Ital- 
ian public a somewhat ungenerous 
one, the offense of Prof. Lombroso hav- 
ing been due to an obvious oversight, 
which an apology tendered in open 
court ought surely to have condoned. 
But the significance of the verdict does 
not stop there. Instances constantly 
occur in which after a general acknowl- 
edgment of indebtedness one scientific 
writer makes free use of another's 
work without suspecting that his fail- 
ure to give name, chapter, and verse on 
each individual citation renders him 
liable to prosecution for plagiarism with (as in Prof. 
Lombroso's case) the penalty of a considerable fine. 
True, in the vast majority of cases the "chivalry of sci- 
ence" accepts the general acknowledgment of indebted- 
ness as covering all special obligations, and only where 
there are "strained relations" subsisting between indi- 
viduals or schools (as the Italians say subsist between 
their countrymen and the French) is that acknowledg- 
ment deemed insufficient. The 
fact remains that it is in tin 
power of a susceptible author 
to avail himself of such a plea 
as that which found favor 
with the Rouen tribunal. 
Moreover, it is often very 
difficult to decide between 
two authors pursuing the 
same line of inquiry as to who 
has priority in observation 
or discovery. Indeed, as re- 
search multiplies and work- 
ers become more numerous in 
identical fields, the chances of 
coincidence in their findings 
are more and more apt to 
occur. Are these coincidences 
to provoke collisions between 
rival claimants to priority ? 
The Cremieux-Jamin v. Lom- 
broso case would seem to favor 
the possibility. Meanwhile 
the corollary to be deduced 
from it is a reinforcement. of 
Prof. Michael Foster's demand 
for an international organiza- 
tion of science to register at 
frequent intervals the results 
of contemporary investigation, and so by placing the 
worker and his output en evidence to minimize the risk 
of retracing ground already trodden, and to make clear 
what has already become common property and what 
still remains the possession of the original author. 
Roman Correspondent London Lancet. 



Nature says that Mr. 
George J. Gould has de- 
cided on an elaborate 
and systematic scheme 
of Arctic exploration, 
which includes the 
building of a perma- 
nent depot at a point 
always accessible dur- 
ing the season when 
navigation is open. A 
cordon of depots will be 
established at points 
further north from year 
to year. 
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The horror of being buried alive is with many peo- 
ple so great that they 
leave instructions for 
some small mutilation 
to be inflicted upon 
them when the breath 
has apparently left 
them, so that assurance 
may be made whether 
they are really dead or 
not. But, thanks to the 
X rays, a Chicago 
physician claims to 
change this. He an- 
nounces, says the Pho 
tographie News, that 
those rays will deter- 
mine positively whether 
real death has occurred. 
Dead flesh, he says, 
offers more resistance to 
the penetration of the 
rays than living, and 
a glance at the radio- 
graph of the person 
would determine whe- 
ther it was that of a 
corpse or not. 
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THE SESftUICENTENNIAL CELEBRATION OF PRINCETON 
UNIVERSITY. 

The picturesque and historic village of Princeton, 
New Jersey, is now filled to overflowing by the alumni 
and friends of the famous institution which henceforth 
is to bear by right, as it has hitherto done by courtesy, 
the title of Princeton University. Its official designa- 
tion, according to the first charter of October 22, 1746, 
was '■ The College of New Jersey ; " but by the com- 
bined action of the State legislature and the college 
trustees, its name has been changed to Princeton Uni- 
versity, the new title being assumed on Octo- 
ber 22 of the present year. 

The celebration by an American university 
of the one hundred and fiftieth anniversary 
of its foundation has awakened an interna- 
tional interest, and many of the chief seats 
of learning in England and on the Continent 
are represented at the various gatherings 
and exercises. Among the specialists en- 
gaged for the preliminary course of lectures 
were Prof. J. J. Thomson, of Cambridge, 
England ; Prof. Felix Klein, of Gottingen ; 
Prof. Edward Dowden, of Dublin ; Prof. 
Andrew Seth, of Edinburgh ; Prof. Karl 
Burgmann, of Leipsie ; Prof. A. A. ^V. 
Hubrecht, of Utrecht. The programme of 
the formal exercises covered three days, 
October 30, 21, and 22. The first day was 
devoted to a commemorative service, fol- 
lowed by a formal reception of the delegates 
from other colleges and universities. The 
day following was set apart for the alumni 
and students, and included an oration by 
Prof. Woodrow Wilson in the morning and 
athletic contests in the afternoon. On 
Thursday, October 22, the red letter day of the exer- 
cises, official announcement was made of the university 
title, which was followed by the reading of the list of 
recent endowments, and by the conferring of com- 
memorative degrees. 

The history of this famous institution carries us back 
some twenty years beyond the century and a half which 
marks its present age, to the time when a certain Rev. 
William Tennant, a clergyman from the north of 
Ireland, settled as pastor of the Presbyterian church of 
Neshauiiny and built a small log school house, which 
soon acquired the name of " Log College." This was in 
1726, and when the charter was granted to the College 
of New Jersey, in 1746, the friends and patrons of " Log 
College" became "the principal supporters and trustees " 
of the new institution. The second charter, in its 
amended form, is the fundamental law of Princeton. It 
was granted September 14, 1748, by Governor Belcher, 
of the Province of New Jersey and was subsequently 
confirmed and renew- 
ed by the Legislature 
of New Jersey. 

The college was 
opened in May, 1747, 
a t Elizabethtown, 
with Jonathan Dick- 
inson as president. 
At his deatli, in the 
following August, it 
was removed to New- 
ark, where Aaron 
Burr took charge. 
In 1751 the trustees 
decided to build a col- 
lege at New Bruns- 
wick, provided the 
inhabitants agreed 
to furnish five thou- 
sand dollars, ten acres 
of land, and two 
kundred acres of 
woodland. At the 
same tiine, Princeton 
made an offer accept- 
ing these terms, with 
the result that New 
Brunswick lost the 
college, the corner 
stone of historic Nas- 
sau Hall being laid 
at Princeton, in Sep- 
tember, 1754. Upon the completion of the building in 
1756, the college was removed from Newark to Prince- 
ton. 

One must travel far to find a spot around which are 
gathered more stirring memories than associate them- 
selves with the little town which has been the center 
of the recent scliolastie gathering. Princeton would be 
famous if it were known merely as the constant home 
for one hundred and fifty years of one of our most 
famous seats of learning ; but to the odor of scholar- 
ship it adds tlie glory of patriotism. Through all the 
long years of the revolutionary struggle the college 
maintained an unwavering constancy to the cause of 
freedom. This was largely due to the influence of Dr. 
John Witherspoon, president of the college, who was 
one of the signers of the Declaration of Independence, 



and altogether one of the most famous of that band of 
leading patriots, to whose patience, sagacity and un- 
conquerable faith and courage the final victory was 
due. We are told by Prof. John G. Hibben, of Prince- 
ton, in the current number of the Forum, that in a 
critical moment, when there was some hesitation in 
signing the famous document, it was Dr. Witherspoon's 
stirring words that moved his colleagues to take the 
momentous step: "There is a tide in the affairs of 
men," he said, "a nick of time. We perceive it now 
before us. To hesitate is to consent to slavery. That 




UNIVERSITY HALL. 

noble instrument, which insures immortality to its 
author, should be subscribed this very morning by 
every pen in this house. For my own part, of property 
I have some, of reputation more. That reputation is 
staked upon the issue of this contest — that property is 
pledged ; and, although these gray hairs must soon 
descend into the sepulcher, I had infinitely rather 
they should descend thither by the hands of the public 
executioner than desert at tliis crisis tlie sacred cause 
of my country." Subsequently Dr. Witherspoon was 
a member of the Secret Committee of Congress, of the 
Board of War, of the Committee of Finance, and of the 
Committee to Procure Supplies. Nor were the gradu- 
ates one whit behind their president in zeal. Brevard, 
with two other graduates, drew up the resolutions 
pledging " life, fortune and sacred honor" to the sacred 
cause. It was from churches presided over by three 
Princeton graduates that the so-called " Regulators " 
went forth to fight the troops of Governor Tryon. 




NASSAU HALL, ERECTED 1754-USED AS THE HALL OF CONGRESS, 1783. 

Frederick Frelinghuysen, a graduate of the class of 
1770, said on leaving college, " I have learned patriot- 
ism in Princeton as well as Greek." Then there is the 
famous deed recorded of a certain Rev. John Craig- 
head, of the class of 1763, who early in the war 
preached a sermon urging his congregration to enlist 
in the cause of independence, and as a climax to his 
discourse tlirew aside his gown, " disclosing a captain's 
uniform of the Continental Army." Thenceforth he 
left the pulpit for the battle field, and led the men of 
his congregation forth from the Cumberland Valley. 
Dr. Robert Cooper, a classmate of Craighead's, was 
another warrior priest, acting for a time as captain of 
a company. 

It was fitting that such a stronghold of revolution- 
ary sentiment should be the battle ground on which 



was fought one of the most decisive conflicts of the war. 
It is matter of history how Washington, by a master- 
piece of strategy that was worthy of Napoleon himself, 
with characteristic daring threw himself upon the 
British lines of communication, and won a glorious 
victory at Princeton, thereby frustrating the enemy's 
whole plan of campaign and marking the turning 
point of the war. The retreating British had occupied 
Nassau Hall, from which they were driven by the 
American artillery. The battle of Princeton, January 
3, 1777, was the culminating point of the ten days' 
maneuvering, which commenced on that 
famous Christmas night when he crossed the 
Delaware and captured Trenton. The result 
was the relief of Philadelphia, " the aban- 
donment of the British cantonments along 
the Delaware, the evacuation of Trenton and 
Princeton by British soldiers, and the al- 
most total delivery of the State of New Jer- 
sey from the hostile army. Before this the 
cause of American freedom had been de- 
clining, while after it, until the end of the 
war, it was in the ascendant." It was in 
Nassau Hall that the Congress of the Con- 
federation was assembled when on October 
1, 1788, the news of the signing of the treaty 
of peace with Great Britain was announced. 
Madison, a graduate of Princeton and a 
pupil of Witherspoon, was the author of a 
plan which was substantially adopted by the 
constitutional convention which met at Phila- 
delphia in 1787, and nine out of the fifty-five 
members of that body were Princeton gradu- 
ates. 

Of the four hundred and sixty-nine gradu- 
ates belonging to these stirring times, one 
hundred and fourteen were clergymen, thirteen of 
whom became presidents of colleges ; of the rejnaining 
three hundred and fifty-five, one, James Madison, was 
for eight years President of the United States ; one 
was vice president ; six were members of the Conti- 
nental Congress ; twenty became senators of the United 
States ; twenty-three entered the House of Representa- 
tives ; thirteen were governors of States ; three were 
justices of the Supreme Court of the United States, 
and some twenty served as officers in the revolution- 
ary army. 

The college grounds at Princeton cover an area of 
about two hundred and fifty acres. The buildings, 
which collectively are very impressive, and in some 
cases are of great architectural beauty, are not, as is 
usual, arranged in quadrangles, but are widely dis- 
tributed over the spacious grounds. Historically they 
arrange themselves into two groups : first the colonial 
period, which includes Nassau Hall and the Dean's 

house, 1756; the 
college offices, 
1803; East College 
1833, and West 
College 1836, 
with four other 
buildings erected be- 
fore 1850, and a mag- 
nificent group of 
twenty-two later 
buildings, erected 
during and since the 
presidency of Dr. 
McCosh. 

The historic spot 
most dear to the 
heart of a Princeton 
alumnus is tlie front 
campus, which 
spreads i t s green- 
sward before the 
venerable walls of 
Nassau Hall. Here 
it is that the college 
graduate delights to 
lounge on the sum- 
mer evening, shaded 
by the historic elm 
trees, that rival the 
hall in age and as- 
sociations. Flanking 
it is the Dean's house, 
in front of which stand the two sycamores planted 
in 1765 by order of the trustees (so says the college 
tradition), to commcTnorate the resistance to the stamp 
act. Nearby stand the college offices, dating from early 
in the century. To the south of Nassau Hall lies the 
back campus, flanked by the East and West Colleges. 
The name is scarcely descriptive any longer, for some 
fifteen of the later buildings now stand far behind the 
"back" campus, and reach to the handsome Brokaw 
McTnorial lying far to the south. 

Of the buildings chosen for illustration, Brokaw Me- 
morial was one of the latest to be erected. Its existence 
bears eloquent tribute to the fact that the spirit of self- 
sacrifice, which prompted the patriot students of Prince- 
ton a hundred years ago, lives within its walls to-day. 
It commemorates the heroism of Frederick Brokaw, 
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who lost his life at Elberon, N. J., in a brave attempt 
to rescue a drowning girl. It is the gift of his father, 
Mr. I. V. Brokaw, of New York City, while the grounds 
were laid out by admiring friends and alumni. 

Marquand Chapel, 1881, the gift of Mr. Henry G.Mar- 
quand, of New York, is built in the form of a cross, of a 
rich brown stone, Its Interior is enriched with frescoes 
and an interesting series of memorial windows. 

One of the most notable buildings is the John C.Green 
School of Science, 1873. It is quadrangular in plan and 
Gothic in design, with a clock tower at one corner. 
On the first floor is the Physical Laboratory, and on 
the east side are situated the rooms devoted to Civil 
Engineering and Graphics. On the second floor are 
the Botanical department and the Herbarium. The 
third floor is devoted to the Museum of Biology, which 
is particularly rich in rare and curious specimens. The 
Library Building, 1873, consists of a central octagon, 
with two wings. The bulk of the main library is in 
the large octagonal room, and the remainder — some 
15,000 volumes — is in the basement. It was probably 
founded with the college, and it was enriched by a 
gift of books from Governor Belcher in 1755. Its first 
catalogue, in 1760, shows that it had 1,200 volumes. In 
1851 there were but 9,313 volumes ; but in 1868 it was 
enriched by the nmniflcence of Mr. John C. Green, and 
when the present building — his gift — was opened, there 
were 25,000 volumes. There are now some 100,000 vol- 
umes and 25,000 unbound periodicals and pamphlets. 

The famous American Whig and Cliosophic Societies 
hold their meetings in handsome classic structures, of 
white marble, which are among the most striking of the 



How to Efiitiniate Trolley Car Speed. 

There is in the public mind a confusion of ideas as to 
the speed of electric street cars, says the International 
Ticket Agent. Two inexpert observers guessing at this 
speed will rarely come within miles of the correct esti- 
mate. Yet it is possible for anybody, by a simple cal- 
culation, to arrive at very nearly accurate information. 
An electric car going at the rate of a mile an hour 
travels eighty-eight feet in a minute. At two miles an 
hour it makes twice that distance in a minute, or 176 
feet. At three miles an hour the distance traveled in a 
minute is three times eighty-eight, or 364 feet. This 
distance of 264 feet is about the length of an average 
city block. 11 it takes a car a minute to go a block, 
the rate of speed is three miles an hour. If the car goes 
two blocks in a minute, the rate is about six miles an 
hour. Three blocks in a minute means nine miles an 
hour. Four blocks in a minute indicates a speed of 
about twelve miles an hour. At five blocks in a minute 
a car is going fifteen miles an hour. When six blocks 
are traversed in a minute the speed is eigliteen miles an 
hour. A rate of seven blocks in a minute is a speed of 
twenty-one miles an hour. It must be understood that 
average blocks are required to make good such esti- 
mates. 

» I « » » 

Whitewa^iiU for Exterior of Buildings. 

The Washington or government whitewash is made 
as follows : Take half a bushel of unslaked lime, slake 
it with boiling water, cover during the process to keep 
in steam, strain the liquid through a fine sieve or 
strainer, and add to it a pecKot salt, previously dis- 



EXPERIMENTAL DETERMINATION OF THE MOTION 
OF PROJECTILES INSIDE THE BORE OF A GUN.* 
In a previous paperf were described some preliminary 
experiments with the polarizing photo-chronograph ap- 
plied to the measurement of the velocity of projectiles 
outside of the United States 3"3 inch breech loading 
field rifle. The results of these experiments being sub- 
mitted to the Board of Ordnance, a chronograph built 
on this principle, making use of polarized light, was 
authorized and constructed. 

The original experiments were more of the nature of 
a laboratory investigation than practical tests in actual 
service. The objects of these experiments were twofold: 
To perfect a practical chronograph upon this principle, 
and to determine the adaptability of this instrument 
to the study of the motion of projectiles inside the bore 
of a gun. 

In the papers referred to a full description of the in- 
struments was given. Many important improvements, 
however, in details which add to the efficiency of the 
instruments, were developed during the progress of 
these experiments, although no change was made in 
any essential particular. A perfectly satisfactory source 
of artificial light was obtained, which afTorded a great 
advantage over sunlight, in being always ready and 
uniform. 

In the improved apparatus the illuminated image of 
the magnified perforation in a piece of aluminum at- 
tached to a fork was allowed to fall upon a plate. The 
parts of the image which fall somewhat behind the 
rest gave waves diff'ering in phase from the other part, 
so that results like those exliibited in Figs, l, 2 and y 





Fig. 1.-TTTNING FORK RECORD OF THE MOTION OF A FROXECTILE IN A. GTIK. 



Kg. 2.--TTINING FORK RECORD OF THE MOTION OF A PROJECTILE IN A GUN. 



many buildings of the university. These secret socie- 
ties are organized and conducted upon the lines of the 
halU of Congress. Whig Hall was founded by the 
celebrated James Madison aforementioned, who, as we 
have seen, was a graduate under the Witherspoon ad- 
ministration. Undoubtedly the teachings of the patri- 
otic president were strengthened and wrought into 
action by the influence of these societies. They num- 
bered in their rolls of membership all those courageous 
and gifted men who subsequently went forth to give 
valuable counsel in the early difficulties of the young 
republic. 

University Hall was built in 1876 as a hotel, its pro- 
ceeds to be given as an endowment to the E. M. 
Museum. It was ultimately turned over for use as a 
college dormitory. 

Not the least interesting of our illustrations is that 
showing the University Athletic Club House, for has 
not Princeton won a worldwide fame by her many 
victories in baseball and football ? Within the walls 
of this club house are the training tables at which the 
baseball and football teams sit during those days of 
common sense training to which the late successes of 
the college are mainly due. 

We would fain linger among these classic surround- 
ings and speak at greater length of the museum and 
archsEological collection of Nassau Hall, and point out 
its historical war scars, and the famous portrait of 
Washington upon its walls ; of the Halstead Observa- 
tory, gift of the iate Gen, Halstead ; of the beautiful 
Alexander Hall, gift of Mr. Charles B. Alexander ; of 
the Art Museum ; and last, but not least, the Theologi- 
cal Seminary, wherein was laid the foundation of that 
ripe erudition which has so greatly enriched the 
pulpits of the Presbyterian chui'ch. 



solved in warm water, three pounds ground rice boiled 
to a thin paste and stirred in while hot, half a pound of 
Spanish whiting and one pound clean glue, previously 
dissolved by soaking in cold water and then hanging 
over a slow fire in a small pot hung in a larger one 
filled with water. Add five gallons hot water to the 
mixture, stir well and let it stand a few days, covered 
from dirt. It should be applied hot, for which pur- 
pose it can be kept in a kettle or portable furnace. The 
east end of the President's house at Washington is em- 
bellished by this brilliant whitewash. It is used by the 
government to whitewash lighthouses. 

A pint of this wash mixture, if properly applied, will 
cover one square yard, and will be almost as service- 
able as paint for wood, brick or stone, and is much 
cheaper than the cheapest paint. 

Coloring matter may be added as desired. For 
cream color add yellow ocher; pearl or lead, add lamp 
or ivory black ; fawn, add proportionately four pounds 
of umber to one pound of Indian red and one pound 
common lampblack ; common stone color, add propor- 
tionately four pounds raw umber to two pounds lamp- 
black.— The Hub. 



An extraordinary instance of hereditary tendency 
to suicide was told by Prof. Brouardel in Paris 
lately. A farmer near Etampes hanged himself with- 
out apparent cause, leaving a family of seven 
sons and four daughters. Ten of the eleven sub- 
sequently followed the father's example, but not 
until they had married and begotten children, all 
of whom likewise hanged themselves. The only 
survivor is a son, who is now sixty-eight years of 
age and has passed safely beyond the family hang- 
ing age. 



were obtained. The fine circular lines seen in the en- 
graving are shadows cast by ordinary hairs fastened 
across the slit. They serve as reference circles by 
which the center of revolution may be accurately 
found. 

In carrying out this experiment a rod of wood is at- 
tached to the end of the projectile and allowed to ex- 
tend a little beyond the muzzle of the gun. This rod 
Is furnished with a number of copper ferrules, as shown 
in Fig. 4, and in the longitudinal groove was embed- 
ded a wire which was connected with each of the fer- 
rules, and arranged to communicate electrically with 
the inner surface of the gun. The projecting end of 
the rod is supported by a ring, G, attached to radial 
pieces, E, F, supported by plates, C, D, held by a split 
cylinder. A, of wood, clamped on the muzzle of the gun 
by yokes, B. The ring, G, carries brushes which bear 
upon the wooden rod or ferrules carried thereby. To 
the support of one of the radial pieces, F, is at- 
tached one of the electrical conductors, the other being 
connected with the gun. 

The photographic plate being in motion and the 
light being in position to throw a beam through the 
aperture of the aluminum on the fork, the prism and 
carbon bisulphide of the chronograph, the gun is fired 
and contacts are made by the brushes with the fer- 
rules, thus producing the record on the plate by the 
opening and closing of the " massless " shutter. 

By means of this device as many as seven observa- 



* From a report by Dr. Albert Cushing Orebore, Asst. Prof, of Physics, 
Dartmouth College, and Dr. George Owen Squier, 1st Lieut. 3d Artillery, 
U.S.A., Instructor Department of Electricity and Mines, United States 
Artillery School. 

t Scientific Ambsioak, vol. 74, page 380, and Supplement No. 1054. 
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tions of the projectile were taken in a distance of 57 
centimeters, wliich is somewhat less than one-third the 
whole travel of the projectile. The shortest distance 
between observations was 3'7 centimeters; the greatest 
distance observed along the bore was about 76 centi- 
meters. Some of the time intervals were 
as small as the 1-3000 of a second. The 
seven interruptions above mentioned were 
recorded in 1-300 of a second. These 
figures indicate the great sensitiveness 
and accuracy of this apparatus. These 
experiments were confined to a 3'3 inch 
field rifle. 

We understand the same experiments 
are to be tried in connection with some of 
the big guns. 



stolen at Kharoff. A few months ago three genuine 
teeth of Tasso were sent to Signor Baccelli, the Italian 
minister of public instruction, by a priest who received 
them under seal of confession from a thief. The teeth 
had been stolen from the skeleton of the poet, and the 



The Craze for Relics. 

The collecting mania is a direct result 
of the passion for religious relics so pre- 
valent in mediueval times. Hardicanute, 
in 1041, commissioned an agent at Rome 
to purchase St. Augustine's arm for one 
hundred talents of silver and one of gold. 
Henry III, deeply tainted with the super- 
stition of the age, su:nmoned all the 
English notables to meet him in London, 
when the king acquainted them that the 
great master of the Knights Templar had 
sent a phial containing "a small portion 
of the precious blood of Christ which He 
had shed upon the cross" — attested to be 
genuine by the seals of the patriarch of 
Jerusalem and others ! A procession be- 
tween St. Paul's and Westminster Abbey 
was performed, although the road be- 
tween the two places was "very deep and 
miry." Herbert, in his life of Henry VIII, 
notices the great fall of the price of relics 
at the dissolution of the monasteries. 

"The respect given to relics, and some pretended 
miracles, fell ; insomuch, as I And by our records, 
that a piece of St. Andrew's finger (covered only with 
an ounce of silver), being laid to pledge by a monastery 
for forty pounds, was left unredeemed at the dissolu- 
tion of the house ; the king's commissioners, who 
upon surrender of any foundation undertook to pay 
the debts, refusing to return the price again." 

Lord Cromwell's commissioners found, in St. Augus- 
tine's Abbey, at Bristol, 




Fig. 3.-TTJNING FOEK IlECOKD-512 (SINGLE) VIBRATIONS PER SECOND, 



robber, probably finding no market for them, took this 
method of returning them to their owner. Apropos 
of teeth, it may be mentioned that some time ago a 
certain nobleman constantly wore a remarkable ring, 
in which was set a tooth of Sir Isaac Newton ; it was 
purchased for £730 in 1815. 

The gold cross and collar of Edward the Confessor 
came under the hammer of Thomas, King Street, 
Covent Garden, in January, 1838, and was purchased by 




some extraordinary re- 
lics, including "two 
flowers which bore blos- 
soms only on Chistmas 
Day, Jesus' coat, our 
Ladle's smocke, part of 
the Last Supper, part 
of a stone on which 
Jesus sat in Bethlehem," 
and others. Henri Esti- 
enne, in the traite pre- 
paratif to his " Apologie 
pour Herodote," speaks 
of a monk of St. Anth- 
ony having seen at 
Jerusalem an extraor- 
dinary assemblage of 
relics, among which 
were a bit of the finger 

of the Holy Ghost, as i^ound and entire as it had 
ever been ; the snout of the seraph that appeared to 
St. Francis ; one of the nails of a cherub ; one 
of the ribs of the verbum caro factum ; some rays 
of the stars which appeared to the three kings in 
the east ; a phial of St. Michael's sweat when he was 
fighting against the devil ; a hem of the gar- 
ment which Joseph wore when he cleaved 
wood, and others, all of which the enthusi- 
astic monk devoutly brought home with 
him to France. Such relics as these — to 
which may be added that of a tooth of our 
Lord's, which Guibert de Rogen describes as 
having operated many miracles, with the as- 
sistance of the monks of St. Medard de 
Soissons — such relics as these, we repeat, 
make all others hide their diminished heads. 
Few of these venerable and impudent 
absurdities have survived the iconoclastic 
tendencies of the last few decades, while even 
the rival holy coats of Treves and Argenteuil 
are palpable swindles. The record of that 
of Treves goes back, it is true, to the year 
1190, but as a relic it is as authentic as the 
feather from Gabriel's wing. Quite recently 
the Moslem population of Southern Russia 
were reported to be in a state of great ex- 
citement owing to the theft of a valuable 
casket containing three hairs from Moham- 
med's beard, accompanied by an imperial 
firman certifying their absolute authen- 
ticity ! The casket, with its precious con- 
tents, was sent as a present from Constanti- 
nople to Samarcand in Turkestan, but was 



Fig. 4.-E0D CARRIED BY THE PROJECTILE. 

a Mr. Atkinson for £16 5s. 6d. Its authenticity appears 
to have been undisputed at the time. It was originally 
brought from Palestine by the British Princess Helena, 
the mother of the Christian Emperor Constantine, and 
passed into the hands of Edward the Confessor, with 
whom it was buried, and was exhumed many ages 
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afterward. It was included among the royal jewelry 
of James II. The crozier of the same realized two and 
a half guineas in the same sale, and was originally in 
the museum of Sir Hans Sloane. 
The counterpane which covered the bed of Charles I 
the night before his execution, and which 
is made of a thick rich blue satin, em 
broidered with gold and silver in a deep 
border, was, up to about half a century 
ago, used by the family of Champneys of 
Orchardleigh, near Frome, Somersetshir;^, 
as a christening mantle, from the period 
it came into their possession by marriage 
with the sole heiress of the Chandlers, of 
Camm's Hall, near Fareham, Hampshire, 
a family connected with Cromwell. The 
sheet which received the head of this 
king, after his decapitation, was until 
quite lately carefully preserved with the 
communion plate in the church of Ash- 
burnham, Sussex ; the blood, with which 
it had been almost entirely covered, 
turning quite black. This king's watch 
was also preserved with this grewsom- 
relic, both of which came into the pos- 
session of Lord Ashburnham immediately 
after the death of the king. These, not 
having been sold, cannot be appraised at 
their full fancy price ; but it may be 
mentioned that not long ago the prayer 
book used by King Charles I on the 
scaffold sold for one hundred guineas, or 
just half the amount which Sterne's wig 
fetched. — Temple Bar. 

-»-•-• 

A Year of 'I'lilrteen JTIoiitlis, 
Our attention has been directed by Mr. 
C. E. Gillespie, of Edwardsville, 111., to a 
proposal to shorten the length and in- 
crease the number of the months of the 
year. Our correspondent says : " I notice in the Sci- 
entific Americais' of August 15 your editorial on the 
Metric System of Weights and Measures,' and will 
say that I most heartily concur with your suggestions, 
in relation to the same, and believe it will undoubt- 
edly, if adopted, add greatly to the facility and conven- 
ience of transacting business throughout the world. 

"In connection with this idea I inclose an article 
which, I think, might be appropriately indorsed by 

leading journals, like 
the Scientific Ameri- 
can, as it will be likely 
to prove a great con- 
venience in estimating 
or computing time (as 
the other system might, 
in weighing and measur- 
ing), being so much 
more convenient, sim- 
ple, and easily remem- 
bered than the compli- 
cated system now in 
use." 

It is suggested by Mr. 
John S. Brooks that on 
January 1, 1900, a new 
division of the year into 
thirteen months be in- 
stituted. It is claimed 
that this is not so preposterous as most people would 
be likely to consitler it at the' first thought. Mr. 
Brooks says that if such a division were made, the 
first twelve months would have just twenty-eight 
days, or four weeks each, and the new month 
twenty-nine, to make 365, and thirty in leap years. 
After a few days there would be no need to 
refer to calendars, as the same day of the 
week wouldhave the same date through the 
year. If January 1 were say Monday, every 
Monday would be the 1st, 8th, 15th, and 33d; 
every Tuesday the 3d, 9th, 16th and 33d, and 
so throughout the year. The changes of the 
moon would be on about the same dates 
through the year, and many calculations, 
like interest, dates of maturing notes, Easter 
Sunday, and many other important dates, 
would be simplified. Mr. Brooks is of the 
opinion that although the present generation 
would have to figure new dates for birthdays, 
and all legal holidays, except new year, would 
be on different dates, yet the gain would be 
more -than the loss, as that would be per- 
manent, and the objections trifling. 

The proposed change certainly has the 
meritof novelty, and it is just to say that the 
arguments in favor of the metric system on 
the ground of utility apply with considerable 
force in the present case. We fear, however, 
that the objections on the grounds of senti- 
ment, which are strong in the matter of 
weights and measures would be even stronger 
against the proposed revision of our methods 
of computing time. 



© 1896 SCIENTIFIC AMERICAN, INC. 



320 



^ciewtific ^mmaw. 



[October 24, 1896. 



RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 

Metalijc Car Truck. — James S. 

Hardie, Eldorado, Kansas. The invention covered by 
this patent consists principally of„ truck arches carrying 
the journal bearings and formed with transverse open- 
ings for the spring seats and springs, a truck bolster slid- 
ing in the opening and resting on the springs. A truck 
thus made is of strong and simple construction, not liable 
to get out of order, readily set up without the aid of skilled 
labor, and may be conveniently inspected and repaired 
whenever necessary. 

Hose Coupling.— Sherman W. Day, 

Avonraore, Pa. A hose that works automatically in 
coupling and uncoupling, requiring no personal attention 
when cars come together or are separated, has been de- 
vised by this inventor. The head carries a valve, and in the 
head is a rocking valve block having a port, there being 
a connection between the port and the valve and the 
block and the valve, whereby the valve may be opened 
and closed by the movements of the block. The coup- 
ling may be attached by bolts or otherwise to the draw- 
head of the car coupling, or to the sill or framework of 
the car at one side of the drawhead, projecting slightly 
forward, to insure close connection when the cars come 
together. 

Rail Joint.— Carl W. Dehn, Topeka, 

Kansas. This joint comprises two fish plates, made ap- 
proximately L-shaped in cross section, and base plates 
integral with the outer sides of the bottom parts of the 
fish plates to form a rest for the base of the rail, the base 
plates having S shaped edges abutting against one an- 
other and extending in direct line with the rails at their 
meeting points, the plates having on their under side 
longitudinal ribs to fit snugly between adjacent ties. This 
joint cannot become loose, and on the loosening of the 
bolts and spikes the parts cannot be removed unless the 
rail is raised to permit of sliding the base plates longitu- 
dinally over the ties. 

Switch.— Charles H. and Wilbur H. 

Sturgis, Swartz Creek, Mich. This switch has a rocking 
instead of the usual sliding lateral movement, and is de- 
signed to be inexpensive and durable, unaffected by snow 
and ice, and safe under all conditions. A switch mem- 
ber comprising a rounded bottom and sides and a flat 
top is mounted to rotate between adjacent ends of a 
track rail, and a switch rail is located on the flat upper 
portion of the body, the switches being so shaped that the 
point thrown from the rail will have a surface adapted 
to be engaged by the wheel flanges of a train, in such 
manner as to prevent accidental displacement of the 
switches when the train first reaches them or while it is 
passing over them. 

Electric Brake.— Edgar A. Hauer- 

was, Saratoga Springs, N. Y. This invention relates to 
auxiliary or emergency brakes, and provides a brake that 
may be used in connection with the ordinary brakes to 
stop a car or train. Electro-magnets normally in open 
circuit are arranged to engage with the track rail on 
closing the circuit, and means are provided whereby the 
magnet circuit may be closed by the opening of a nor- 
mally closed main circuit either at the engine or upon 
any car. The circuit will be automatically closed and 
the air brakes operated should a truck be derailed. 

Pneumatic Signaling System.— Ab- 

ner J. McGehee, Jackson, Tenn. According to this im- 
provement a conductor's release valve on the cars has 
combined in it both a brake-operating valve and a signal 
valve, capable of discharging a limited volume of air to 
operate a whistle on the engine without applying the 
brakes. The conductor's valve is adjustable to the length 
of the train, from any part of which a signal may be 
transmitted to the engine, and all extra train pipes and 
hose connections are dispensed with, air to blow the 
whistle being taken from the main reservoir back of the 
engineer's valve. The improvement may be adopted 
without changing any brake system. 



spring pressed valves, and the valves are raised to tic projections, with balls arranged in the field, in which 
open the outlets by pivoted levers controlled by the also turns a catapult adapted to espel projectiles. The 
movement of the cans. The amount of acid delivered game is designed to represent a battle field, the balls rep- 
to the cans can be readily regulated and the acid may be ' resenting men arranged as bodies of soldiers, against 



sprayed or delivered in bulk. 



mining, Etc. 

Quartz Mill.— Frank P. Snow, Baker 

City, Oregon. This invention provides, within a suita- 



which the projectile is thrown from the catapult. 

Sleigh Truck.— Seth C. Nutter, Sher- 

brooke, Canada. To facilitate the transfer of sleighs 
over floors or over ground not covered by snow, this 
inventor has devised a light and simple truck consisting 



,, . . , . ^- 4. , u. V. . „ of a pair of reach bars, on each of which is a grooved 

ble casing, a circular grinding track on which a series of i . ' , , . , . 

track rail, there being casters on the under side of each 



balls is propelled by the material fed to the mill, there 
being below the track a channel containing mercury to 
take up any precious metal in the material ground by 
the balls. The fineness of the product may be governed 
by changing the speed of the mill or the supply of water 
or material to be ground, particles too coarse and heavy 
to be partially fioated and carried by the current re- 
maining in the path of the crushing balls until they are 
reduced to such fineness that thej will pass with the 
current to th i overflow. 

Alluvial Gtold Washer. — James 

Miller, SaultSte. Marie, Canada. This is a trough made 
of pressed metal, such as copper, zinc, aluminum or 
galvanized iron, and having transverse interior corruga- 
tions or ribs, over which are inverted V-shaped riffle 
plates, there being at each end rockers or crescent- 
shaped ribs of steel in the exterior depressions. At each 
end are lugs or rings by which the washer may be sus- 
pended from the inside or the outside. The washer, 
when supplied with the material to be treated, with suf- 
ficient water, is rocked to allow the gold to settle below 
the edges of the riffles, when the treated material is 
shoveled out and new thrown in until enough gold has 
collected to serve as amalgam in the usual way. 



Asricnltiiral. 

Grain Drill.— Calvin C. Blair, Beloit, 

Kansas. For a grain drill or other form of planter, this 
invention provides disk furrow openers, each consisting 
of two disks having independent supports, each pair of 
disks so mounted that they will come together at their 
forward edges and remain so while the seeds are being 
dropped, the point of contact resulating itself accord- 



end of two connecting cross bars and a buffer block 
with downwardly inclined nose projecting from each 
end of the truck, but avoiding contact with a level 
surface. 

Harness.— Nelson H. Mesick, Glencoe 

Mills, N. Y. In harness used on horses drawing two- 
wheeled vehicles, this Inventor has devised improve- 
ments whereby the jars and jerks incident to the step- 
ping or shoulder motion of the animal are not trans- 
mitted to the vehicle, making easier riding for the occu- 
pants. A strap connected with the saddle is also con- 
nected by a link with a tug, the strap being arranged to 
yield longitudinally and vertically to relieve the tug of 
the shoulder motion. 

Vehicle Power Storage..— Martin J, 

McDonald, Trenton, N J. This invention covers a me- 
chanism for accumulating and storing the power lost by 
vehicles in descending grades, and its subsequent effi- 
cient application to propel the vehicle. A power-trans- 
mitting gear engages the driving mechanism, and a 
clutch-controlled g ar carried by an accumulator shaft 
on which are coiled springs is in winding connection 
with the transmitting gear. There is a second clutch con- 
nection between the accumulator shaft and the trans- 
mitting gear, and a third clutch connection whereby the 
springs may be wound up by the winding mechanism. 
The apparatus is particularly adapted for use in connec- 
tion with velocipedes. 

Fence.— John F. Melvin, Mayfield, 

Ky. This is a picket fence made without posts, and com- 
posed of vertical slats connected by upper and lower 
longitudinal wires looped around each picket, bracing 
wires extending outwardly and downwardly from both 
sides of the fence, at suitable intervals, to separate an- 
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ing to the depth to which the disks enter the ground. 

The disks may be straightened to use for pulverizing | chorages in the ground. Corner brace wires are crossed 

purposes, or when the machine is to be moved to and ' ^g they extend downward and outward, preventing sag- 



from the fleld, and the seed-dropping mechanism is 
driven from a caster wheel at the front of the machine. 

Clover Seed Harvester.— Samuel 

Hamilton, Wilson, Mo. According to this improve- 
ment, a gathering device and rake and mechanism for 
operating the rake are so attached to a mowing machine 
that the gatherer will at all times travel close to the 



ging and holding the fence straight and firm. 

Ruling Pen and Holder.— Albert N. 

Dow, Exeter, N. H. This is an improvement designed 
to be especially useful to accountants for ruling single 
and double lines, the holder being made to serve as a 
guide to the alignment without the assistance of an or- 
dinary ruler. The holder has bearing surfaces or points 



Marine Iron Works. Chicago. Catalogue free, 

Hieh grade well drills. Loomis Co.. Tiffin, Ohio. 

For mining engines. J. S. Mundy. Newark, N. J. 

■* C'. S." metal polish, [ndianapolis. Samples free. 

Presses & Diss. FTerracure Macti. Co., Bridgeton. N. J. 

Handle & Spoke Mchy. Ober Lathe Co., Chagrin Falls.O. 

Papier Mach6 Manuf'rs, Crane Bros., VVestfleld, Mass. 

Yankee Notions. Waterbury Button Co.. Waterb'y, Ct. 

Screw machines, milling macnmes. and drill presses. 
Tbe Garvin Mach. Co.. Sprine & Varick Sts.. New York. 

More profitable than your business. Investigate Ran- 
some's concrete system. 758Monadnock Block, Chicago. 

Would manufacture metal specialties of undoubted 
merit. Cycle parts preferred. G. W. Cilley, Norwich, Ct. 

The celebrated "Homsby-Abroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East I38th Street, New York. 

Tbe best book for electricians ana beginners in elec- 
tricity is " Experimental Science,*' by Geo. M. Hopkins. 
By mail. H Munn & Co.. PubUaherg, 361 Broadway, y. Y. 

Machinery manufacturers, attention ! Concrete and 
mortar mixing mills. Exclusive rights for sale, " Ran- 
some," 757 Monadnock, Chicago. 

Stay with your job. and with your wages pay install- 
mCDts for a profitable olive orchard. Booklet free„ 
Whiting's Olive Colony. Byrne Building, Los Angeles 
Cal. 

Cripple Creek.— Its History to date. Illustrated. Just 
out, with correct map and costly full page views natural 
as life. This great boote will be sent free prepaid with 
our big 56 col. family paper 3 months on trial for 25c. 
(stamps or silver) ; club of 5, $1. Latest mining news. 
Mention the Scientific American and address, Illu8= 
trated Weekly, Denver, Colo. 

I^'Send for new and complete catalogue or Scientific 
and other Books for sale by Munn & Co.. 361 Broadway, 
New York. Free on appHration. 



ground, and it and the rake will be unaffected by the j ^ear the pen end and farther back, designed to slightly, 
vibratory movement of the mowing machine, the stubble ; gjnk into the paper by pressure, and permit the holder to 



also assisting in carrying the harvested straw to the 
rake. A drop bar attached to the mower bar by short 
links has rearwardly projected teeth with upturned ends 
which direct the cut material to the rake, and the latter 
may be conveniently rocked to and from the drop bar 
teeth. 



move over the paper only in a straight line. The device 
is also designed to be useful as an ink eraser, pencil mark 
eraser, paper cutter, etc. 

Stringed Instrument Improve- 
ment.— WiiUam H. Richardson, Trenton, N. J. This ' 
invention provides a wrist guide especially adapted for 
Transporting- IrEES. — Cnarles O. J mandolins, and which is an integral portion of the tail ; 

piece, the guide and tail piece being so shaped as to be ! 
readily placed in firm position on the instrument, and the \ 
guide supporting the wrist during the work of playing 
without interfering with the freedom of a full or a fore- 
arm movement. 



Hailing, Minneapolis, Minn. A simple and easily op 
crated truck, by which trees of large growth may be 
safely transported from one place to another, has been 
devised by this inventor, the truck having a divided 
axle, a winding and hoisting mechanism, and a collapsi- 
ble and expansible basket in which the roots of the tree 
are placed, the members of the basket being made, by 
compressing devices, to clamp firmly the roots and the 
earth incasing them. 



iniscellaneouB. 

Lantern Holder.— George T. Van 



Steam Radiator. — Augustus E'lch- 

horn, Orange, N. J. This is a single Inlet radiator, ad- 
justable to different degrees of radiation, and with a cen- 
tral inlet pipe, improving the symmetry of the radiator. 
It is composed of a series of loops forming two separate 
sections, there being inner loops shorter than the 
outer loops, forming a space at the lower central portion 
in which is a three-way valve communicating with each 



mechanical. 

Drill Driving Mechanism.— Foster 

Milliken, New York City. According to this invention 
a skeleton frame carries a seat or saddle, with pedal shaft, 
driving cranks, etc., together with a balance wheel, con- 
necting gears and driven shaft for imparting motion to a 
drill, thus affording a convenient and efficient bicycle 
driving mechanism for drills, reamers, etc The con- 
struction is such as to enable the drill or other tool to be 
carried within a certain radius of any desired point, par- 
ticularly in iron buildings, and there operated to great 
advantage with the least possible exertion. 

Bicycle Wheel Truing.— Frederick 

Schrader, Rockaway, N. J. This invention provides 
means by which a workman may accurately true a wheel, 
consisting of a series of pivoted jaws arranged in a circle 
and adapted to engage the inner face of the wheel rim, 
with means for simultaneously moving the jaws in and 
out of engagement with the rim. The jaws are pivoted 
on blocks arranged in a circular series on a carrier which 
may be turned and moved axially, there being means for 
moving the jaws into engagement with the wheel rim | 
when the carrier is moved. I 

Drier Felts of Paper Machines.— 

Thomas Pusey, Stockton, Cal., and Thomas H. Latimer 
and Thomas H. Savery, Wilmington, Del. An auto- 
matic tightener for the drier felts has been patented by 
these inventors, giving the felt at all times a uniform and 
proper tension without undue strain on any of the rolls 
and insuring the proper drying of the paper. A nor- 
mally stationary but adjustable tightening roller is en- 
gaged by the felt at one side, while another tightening 
roller arranged to move freely in the same plane is en- 
gaged by the felt on the opposite side, a weight connected 
to the second roller automatically tightening the felt, 
feo that no attention is required on the part of the 
machine tender for compensating in the varying length 
of the felts. 

Fluxing Machine — Neheiniah R. 

Saulsbury, Ridgely, Md. In the capping of tin cans 
this machine is designed to deliver the proper amount of 
acid to the cans preparatory to solderijg th^jm. It has a 
tank with bottom outlets closed" by vertically sliding 



Riper, Freeport, N. Y. Instead of suspending lanterns 

loosely on stakes, when using them as sigiials during ' section and with the steam feed, and capable of indepen. 

building or excavating operations, the lanterns being thus [ dently controlling the inlet of eteam to the sections. 

liable to be stolen, this inventor provides a special form, StqvePIPE HOLDER. -Frank J. Nor- 
ton, Ithaca, N. Y. For holding a stovepipe safely con- 
nected to the chimney into whose flue it is entered, so that 
it will be impossible for it to become accidentally detached, 
this inventor has devised a holder consisting of a piece of 



of lantern holder and means of securing it to a stake 
driven into the gronnd, or to a flat surface, such as a ! 
board or flooring. It comprises a casing having an open- | 
ing through each of its walls, one of the walls being i 
hinged, there being also an opening in the top of the 
casing, and means for locking it, and for conveniently at 
taching the casing to a support. 

Post Fastening. — Joseph Sehiuidt, 

New York City. This is a device ior securing standards 
or posts to a flooring, to facihtate erecting partitions, or 
for anchoring railing posts, stair posts, etc. It comprises 
a casing to be secured in a floor opening, with its top 
plate flush with the floor, while in the casing is movable 
a screw whose shank has a worm thread. A shaft ex- 
tended through the casing has its outer end adapted for 
engagement by a turning tool, and a worm gear on the 
shaft meshes with the worm thread on the screw shaft, 
whereby the latter may be turned and the screw entered 
into a post or standard. 

Wheeled Scraper.— William Acker- 
man and Albert A. Hasselquist, Elgin, Til. This inven- 



strap iron having one end bent to form a stop on the in- 
side of the chimney, an adjustable stop sliding on the 
body of the iron outside the chimney, and the device be- 
ing secured in position on top of a pipe ae the latter is 
placed in position, when the pipe and holder are secured 
together by a rivet or nail passed through one of several 
apertures in the holder and an aperture made in the 
pipe. 

Ash Sifter. — John N. Fordham, 
Brooklyn, N. Y. To effectively separate the cinders 
from the fine ashes without raising any dust, this inven- 
tion provides a circular casing adapted to be placed on 
an ash can or barrel, there being within the casing an in- 
clined pivoted grate, from whose lowerend extends a dis- 
charge chute and from whose upper end extends a hop- 
per in which the ashes and cinders to be sifted are placed. 
The hopper has a hinged cover, which is closed while the 
tion is for an inprovement^on a formeriy patented inven-i sifting is being done, which is effected by turning the 
tion of the same inventors, providing a scraper in which ] ^^rate on its pivot pin by means of a handle extending 
the scoop will be entirely under the control of one man, through one side of the casing. 

who may also drive the machine, the parts being so ar- FILTER. — Joseph T. B. Selnian, To- 
ranged that the entire machine will be better under the ronto, Canada. This is an inexpensive niter designed for 
control of the operator, and so that the scoop may also attachment to an ordinary service pipe and having auto- 



be more readil carried to the dumping position or re- 
stored to the working position. 

Calcining Cement. — Clifford Bonne- 
ville, Allentown, Pa. This invention is for a method of 
and apparatus for calcining'cement, the raw cement mate- 
rial and a portion of cement being combined with a 
combustible material, the mass made plastic with water 
and then immediately subjected to a calcining and rolling 
action to form balls or lumps prior to the setting of the 
cement contained in the mass, after which the balls or 
lumps are immediately calcined, the apparatus affording 
convenient means for effectively carrying out this pro- 
cess. 

Game Board.— Harold Greerson, De- 
troit, Mich. This board has an inside cushioned mar- 
ginal flange, various designated bottom spaces with elas- 



matic mechanism which makes it self cleaning, the filter 
being easily taken apart and put together when neces 
sary. In passing through the T connected to the water 
supply pipe the water is made to revolve a brush shaft, 
the brushes on which scrub a screen through which the 
watt,;' passes to a filter bed. and when the water is turned 
off the impure water runs back and off through an auto- 
matically opening valve at the bottom. 

Design for a Display Box.— Charles 

Spilka, New York City. This box contains one or more 
dual pockets, each pocket of a set having one end of ap- 
proximately semicircular shape. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

Shakespeare's Town and Times. By 
H. Snowden Ward and Catharine 
Weed Ward, London. New York : 
Truslow & Couiba. London : Daw- 
barn & Ward. Pp. 176. Price |3. 
The book is beautifully gotten up, having nearly one 
hundred and twenty illustrations, mostof whichare from 
excellent photographs by Mrs. Ward, handsomely repro- 
duced by the half-tone process. The interior views 
of the Shakespeare historical buildings are superior to 
any in that line we have seen. In addition to the numer- 
ous illustrations, we note the excellence of the letterpress 
and the remarkable freedom from errors. 

The authors confine thercselves strictly to the town of 
Stratf ord-on-the-Avon and a chronological statement or 
arrangementof the various incidents of town life as gath- 
ered from the accessible records relating to William 
Shakespeare ■'8 parents and other relatives prior to his 
birth, during his life, and after his father's and his own 
death. Any contributory evidence that can be found 
bearing on the life of the family and its probable effect 
in preparing the young poet for his future work is can- 
didly given, and weight is also given to the strained re- 
ligious state of affairs that occurred during the early part 
of his life. All of the facts are written in the usual pun- 
gent, clear cut, entertaining style that Mrs. Ward is noted 
for. 

The hook is divided into nine chapters, arranged in 
progressive sequence, as, for example, chapter one relates 
to "The Town and District;" the next is on "Some His- 
torical Notes;" the third relates to " Shakespeare's An- 
cestors," the fourth to " Shakespeare's Childhood," the 
fifth to his "Boyhood," the sixth to his "Youth and 
Courtship," the seventh to "Seeking a Fortune," the 
eighth to "Manhood and the Close of Life," the ninth 
to "■ A Great Man's Memory." There are also three ap- 
pendices, one giving Shakespeare's will in full, and an- 
other relating to " New Light on Shakespeare's Lineage," 
and two very good maps of Stratford and vicinity. 

One of the valuable historical features of the book is 
an illustration showing a profile of the death mask and of 
the Davenant bust beside each other. The resemblance 
is striking. The bust is one but lately discovered, having 
been bricked in out of sight in an old theater building in 
London, and only found when the building was torn 
down. The bust is now preserved in the museum of the 
memorial building at Stratford. A reproduction of the 
only letter found written to Shakespeare, October 25, 
1598, by Richard Quiney, is an interesting relic. The 
book is certain to be a valuable addition to the many that 
have been published on the life of this great poet, and 
gives a candid and accurate view of domestic life at that 
period, which has heretofore only been lightly touched 
upon. We regard it as a very necessary and useful book 
to all interested in the life and works of the immortal 
Shakespeare. 

Lee's Vest Pocket PorNTERS. Chicago: 

Laird & Lee. Pp. 220, vest pocket 

size. Price, cloth, 25 cents; moro«8o, 

50 cents. 

For " busy people " this little book is designed to be a 

convenient and always accessible repertory of facts most 

likely to be asked about, either from interest or curiosity. 

Alternating Currents and Alter- 
nating Current Machinery. By 
Dn^ald C. Jackson, C.E., and John 
Price Jackson, M.E. New York : 
Macniillan & Company. Pp. 730. 
Pnc3$3.50. 
This book is issued as Volume II of a text book on 
electro-magnetism and the construction of dynamos, 
by Dugald C. Jackson, who is professor of electrical en- 
gineering in the University of Wisconsin, John Price 
Jackson being professor of electrical engineering in the 
Pennsylvania State College. It is a book designed to be 
of high value to electrical ensrineers who labor to keep 
abreast with the complex problems almost daily pre- 
sented in the steadily enlarging scope of modern electri- 
cal development. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters 
or no attention will be paid thereto. Tms is for oui 
information and not for publication. 

Reforoiioes to former articles or answers should 
givedate of paper and page or number of question. 

liiqiiirleH not answered in reasonable time should 
be repeated ; correspondents will boar in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

It II yoi-» wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

$peciul W I'itteii I iiloi'iiintioii on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scieiitilic A III en can Siipploiiieiils referred 
to may be had at the oflSce. Price 10 cents each. 

ItookH referred to promptly supplied on receipt of 
price. 

IVIiiieraN sent for examination should be distinctly 
marked or labeled. 



(6987) G. M. asks for a recipe for mak- 
ing modeling wax such as sculptors use ? A. Melt over 
a moderate fire 100 parts yellow wax, and add 13 parts 
Venetian turpentine, G]4 parts lard, 73J^ parts elutriated 
bole. Mix thoroughly, pour the mixture gradually into 
a vessel containing water, and knead it several times 
with the hands. The wax must be melted at a tem- 
perature sufficiently low not to create bubbles. Add 
Indian red if desired for color. 

(6988) C. J. S. ask8 for a receipt for a 

brass 8isn polish, such brass work as is used in front of 
store windows and exposed to all sorts of weather. A. 
Rottenstone made into a paste with sweet oil makes a 
good polish for brass. The following may also be used: 
Rottenstone, 4 ounces; oxalic acid in fine powder, sweet 
oil, 1^ ounces ; turpentine, a sufficient quantity to make 
a paste. 

(6989) C. A. P. asks what compound 

may be used to braze casting (cast iron) successfully. A. 
Cast iron is very difficult to braze. Make the surfaces 
that are to be brazed very clean by uaing file or scraper. 
Rub up some borax with water on a piece of slate and 
rub the surfaces to be brazed with a piece of zinc wet 
with the borax. Then bind the surfaces together, apply a 
strip of brass or the spelter and additional borax, and 
proceed as with other metals. 

(6990) T. L. R. asks for a formula for 

liquid bluing. A. Water, 15 parts ; dissolve in this 1}4 
parts indigo carmine. Add % part gum arable. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United Slates were Granted 

October 6, 1896, 

AND EACH BEARING THAT DATE. 

[3ee note at end of list about copies of these patent!.^ 



Addttion, device for aidin^r work of, A. Ji. Huff- 
man 668,907 

Advertising device, D.J. Etly 569,096 

Advertising device, automatic lieure, P. T. 

Kenny . 668,854 

Air brake, J. E. Reyburn 668,923 

Air compressor. H. C. Sergeant 668,804 

Annealing tin plate, plant for, T. R. Morgan, Jr. . 568.786 

Baiise, O. T. Eads 5'.9,039 

Baling press, J. B. Orifflth 568,846 

Ball. See Football. 

Barrel head machine, A. Hitzert 568,978 

Bearing for shafting, roller, L. O. GiUiland 568.898 

Bed and bath for invalids, combination, A. A. 

Stoll 568,811 

Bed bottom, spring, T. M.Cottle 668,745 

Bed spring tightener, J. .7. A. Miller 569,114 

Beds, device for securing bedclothes on, W. F. 

Nagel 668,986 

Bell, tubular, J. E. Treat 66!1.816 

Belt fastener, Hamilton & Moore 568.8(8 

Bicycle crank shaft and bearing, R. M. Keating.. 568,767 

Bicycle lock, Clark & Munger 668,743 

Bicycle saddle, A. L. Garford 668,973, 568.»74 

Bicycle saddles, means for attaching, B. 8. Sea- 
man 568,802 

Bicycle seat, R. E. Helmore 668.977 

Bicycle support, H. G. Kennedy 668,855 

Bicycles, ball bearing for, C. T. Brown 669,005 

Bicycles, etc., crank shaft and bearing for, R. M. 

Keating 668,768 

Binder tor index flies, adjustable, F. W. Briggs... 568,734 

Bit centering device, S. VV. Wileox. 568,932 

Board. See Game board. 

Boiler cleaners, floating skimmer for, J. J. 

Sweeney 569,070 

Boiler furnace, steam, H. H. Everhard 563,752 

Boiler scraper, Roberts & McCormick 5I>9,060 

B.jot or shoe sole grooving machine, G. Bryant.. 568,892 
Boring earth, minerals, etc., for prospecting pur- 
poses, apnaratiis for. F. M. McLarty 569.121 

Bottle, S. 3. Peckinpaugh 568,875 

Bottle, A.UIlmann. 568,818 

Bottle, mucilage, C. H. Reed 668.922 

Box fastener. C. W. Beehler 568,938 

Boxes, shelving, etc., adjustable partition for, N. 

Kno wles 568.910 

Boxing machine. W. F. Hutchinson 569,lii3 

Brace. See Post brace. 

Bralie. See Air brake. Car brake. Vehicle 

Brake. C.G. Polleys 569,124 

Brake shoe. G. W. Stevens 568,809 

Brake slack adjuster, J. K. Lencke 668,777 

Bridge, B. L. Blair 668,830 

Bridge gate, draw, J. Hughes 568,761 

Broom head. Cook & Abbott 668,836 

Brnsh head, D. G. Bonnallie 569,003 

Bunsen burner, Moreau & Mason 669,139 

Burner. See Bunsen burner. Gas burner. Oil 
burner. Vapor burner. 

Can lining machine. W. S. Plummer 669,030 

Can supporting and tilting device. H. C. Malion.. 568,781 

Can top, self locking, T. H. Coakley 569,088 

Canister, H. Robinson 569,061 

Canning basket, L. M. Shepherd 568,805 

Canopy or netting support, J. E. Leary 669,026 

Car holster, railway, C. T. Schoen 568,926 

Car brake, Jamieson & Gray 568,908 

Car brake, A. Ruthenberg 568.959 

Car, coal dumping, W. G. Lane 668.775 

Carcoupling E. Balzer 568,726 

Car coupling, B. W. Kelley 568.952 

Car coupling, J. M. KIncade 569,023 

Carcoupling. A. P. Schneider 568,799 

Car dumping machine, G. H. Hulett 568.851 

Oar fender, W. B. Baker 668,969 

Car fender, W. R.-Howe..- 568.906 

Car or carriage, H. W. D. Dunlop 669,094 

Car unloading apparatus, T. Long 568.860 

Cars, automatic electromagnetic brake for rail- 
way, E. A. Hauerwas.. 569,101 

Card case with cards and memorandum attach- 
ment, combination, C. L. Adams 669,000 

Carrier. See Hay carrier. Reel carrier. Rope 
carrier. 

Carver and steel, combined, M. Sammis 568,878 

Case. See Card case. 

Cash Indicating and registering apparatus, 6. L. 

Barnes 568,728 

Cash register and indicator, Jacques & Traak 568,764 



Chain machine, J. H. Doolittle 668,749 

Chandeliers, electric slide for, G. J. Carson 568,740 

Chuck. F. Mink 568,985 

Cigarettes, manufacture of, C. K. Pictels 569,062 

Clock striking mechanism, electric, F. E. Girod... 569,099 
Closet. See Water closet. 

Closure. Lambert & Hoffman 568,771, 568,773, 668,774 

Cloth singeing apparatus, J. P. Manton 669,109 

Coat hanger, G. L. Grier 568,901 

Collar pad or bridge support for harness, C. Bart- 

lett 668 890 

Collar, self ad.iustVng'h orse, 3. L.'Torrey '!'.!! 56e!887 

Colloids, preparing soluble, E. J. Mills 569,112 

Combination lock, J.Richardson 568,795 

Corn husker and stalk cutter, G. C. Janney 563,981 

Cotton conveyer and distributer, pneumatic seed, 

E.L.Smith 568,882 

Couch, bed and bath tub, combined, J. Bock 669,001 

Coupling. Hee Car coupling. Hose coupling. 

Thill coupling. Water closet coupling. 

Crushing apparatus, E. D. Self 

Cultivator, W. 1). McCauly 

Cup. See Oil cup. 

Curtain rod, T. D. Pratt 

Curtain stretcher, J. Smith 

Cut out, multif use, W. Ehrhardt 

Cutter. See Rod or bolt cutter. 

Cyanids, process of and apparatus for making, J. 

A.Kendall 

Dental tool and plugger, J. W. Dennis 

Digging and stable fork, C. W. Skeels 

Disk meter, Ruud & Holmes 

Distance and direction of remote objects, ap- 
paratus for indicating, G. G. Greenough 

Door opener, J. W. Regan 

Drill. See Grain drill. 

Drills, driving mechanism for, F. Milliken 

Drinking fountain, E.M . Christ 

Dry kiln, J. P. Oldfleld 

Drying textile articles, device for, C. Pease 

Dust collector, J. W. VVllson 

Electric cable, S- P. Thompson.. 

Electric motor, oscillating reciprocating tripolar, 

T. H. Hicks 

Eleetrfc waves or oscillations, means for generate 

ing, D. M. Moore 

Elevator. C. A. Harkness 

Elevator cars, life saving device for, C. O. Breed 

Embossing machine. Young & Bank 

Engine. See Gas engine. 

Envelops or the like, machine for marking, J. 

Geary , 

Evaporating or vaporizing apparatus. Stratton & 

M urdoc k 

Extension screen, H. A. Way 

Extension table, E. J. Roberts 

Eye shade, C. P. Mosher 

Eyelets, device for making covered, A. C. Esta- 

biook 

Fabrics, means for treating woven, C. Crossley... 

Farm gate. R. Love 

Fats, refining and bleaching animal, E. Meissl.... 
Faucet and air Inlet attachment, Pokrantz & de 

St. Hubert 

Fence, A. H. Cook 

Fence, T. C. Greene 

Fence, j. M. Gross 

Fence, J . F. Mel vin 

Fence and sti etcher, combined wire, W. H. 

Ringle 

Fence wire crimping device, W. H. H. West 

Fender. See Car fender. 

Filter, J. Oster,Jr 

Filter, J. T. B. Selman 

Filter, centrifugal. Waring & Casse] 

Firearms, ejector mechanism for breakdown. G. 

A. Home 

Fire extinguisher, automatic, D. C. StUIson 

Fireprooflng liquid, S. Kalamaikowski 

Fish plate, J. L. Hite , 

Fluid compressor. F. M. Htites 

Fluid pressure brakes, pressure recorder for. S. 

L. Terry 

Flush tank, H. Thwaltes 

Flushing tank, etc., T. C. Beaumont 

Fluxing machine. N. R. Saulsbury 

Football, A. Nisbet 

Fountain. See Drinking fountain. 

Pur plucking machine, i. Dresdner 

Furnace. See Boiler furnace. Hot air furnace. 

Pair and reheating furnace. 

Furnace, C. A. Gras 

Furnace apparatus, C. A. Gras 

Furnace cnarging apparatus, S. T. & C. H. Well- 
man 

Gage. See Track gage. 

Game apparatus, J. E. Irvine 

Game apparatus, E.H. Pratt 

Game apparatus and cigar cutter, combined, E.J. 

Haverly 

Game board, A. Nurick 

Garment supporter. C. E, Stone 

Gas burner, P. Keller 

Gas engine, G. A. I'hode 

Gas generator. E. P. Harris 

Gas generators, device for charging hydrocarbon, 

A. B. Griffen 

Gas reaction apparatus, electrical, A. A. Naville 

et al 

(jaselier. H. Amhold 

(iate. See Bridge gate. Farm gate. 

Gate, E. C. Moore 

Gathering and loading apparatus, J. J. Kulage 

Generator. See Gae generator. Hydrocarbon 

generator. 
Glass bottles, etc., tool for finishing, Lambert & 

Hoffman 

Gold from sand, etc ., apparatus for separating, J. 

Marshall 

Gold from substances containing It, extracting, 

H. R. Cassel 

Gold or silver, apparatus for electrodeposition 

of , E. Andreoli 

Gold washer, alluvial, J. Miller 

Grain binder. B. F- Stewart 

Grain drill, C. C. Blair 

Grain separator, tubular, J. B. Cornwall 

Grate, G. H. Phillips 

(irote, W. B. Scott 

Grinding and drilling machine, Carey & Reid 

Gun, wire wound, J. A. Miller 

Hair pin, F. J. Prokop , 

Hair pin and button hook, B. Whiteley 

Hame attachment, G. Siesentbaler 

Hanger. See Coat hanger. Meat hanger. 

Harness, N. H. Mesick 

Harness attachment, J. D. Hull 

Harvester, clover seed, S. Hamilton 

Harvesters, driving connection for, Crandall & 

Birkett 

Hay and stock rack, combined, R. McLane 

Hay carrier and attachment therefor, W. Louden 

Head rest, J. A. Barker 

Heater. See Hot water or steam heater. 

Heater, Z. D. Johns 

Heating and ventilating apparatus, G. L. Marble 

Heating apparatus, N. E. Frost 

Heating apparatus, hot water, J. C. Norton 

Heating devices, switch for electric. Meek & 

Heel nailing maclilne. F. F. Raymond. 2d.!!! ! 

Hinge, gate, J. L. Wilson 

Hoisting apparatus. A. Larsen 

Hoisting, carrying, and lowering mechanism, au- 
tomatic, J. F. Reinert 

Hoisting machine, H, Bolthoff. 

Hoof protector, horse's. W.C. Sherman 

Horse detaching device, W. C. Brown 

Horse powers, whipping attachment for, W. S. 
Livengood 

Horseshoe calk Koelzer & Thaney 

Hors3shoe, cushioned. F. W. Habn 

Horseshoe pad. W E. Jennings 

Hose coupling, S. W. Day 

Hose nozzle, J. W. Regan 

Hot air furnace, E. Betz 

Hot water heaters, cleaning device for, C. A. 
Johnson 

Hot water or steam heater, G. Talbot 

Hub attaching device, S. Day 

Hub, wheel, J. J. Laass 

Hydrocarbon generator. E. G. Mummery 

Hydrocarbon generator and burner, B. G. Devoe 

Indicator, See Station or street Indicator. 

Injector, F. C. Sapper 

Ink well lid, A. Hawkridge 

Inkstand. J. H. McBrlde 

Insulated electric cable, M. Guilleaume 

Ironing machine, G. Binder 

Ironing machines, boso-n stretcher for shirt, W. 
A. E. Henricl 

Jack. See Lifting jack. Wagon jack. Well 
jack. 

Jewelry, G. P. A. Gunther 

Joint. Bee Rail joint. 

Key holder, V.J. Harvey 

Kiln. See Dry kiln. 

Kitchen table, H. A, Jackson 

Knife, E. Jan sen 

Knife opening device, A . C. Weeks 

Ladder and flre escape, combined extension, R. S. 
Young 

Ladder, step. T. J. McCormick 

Lamp, electric arc. N. G. Meade 

Lamp, electric arc, R. Schef bauer 

Lamp socket. Incandescent electric. Pass & Sey- 
mour 



568.936 
668,866 

569,010 
568,991 
568,971 



669.104 
569,093 
668,1)62 
568,924 

668,755 
569,056 

669,115 
668,835 
668,987 
668,874 
568,968 
668.964 

568,947 

568,863 
669,129 I 
668,733 ! 
669,146 i 



568,928 
669,073 
669,059 
569,117 

668,940 
669,016 
669,026 
568,983 

568,921 
568.744 I 
569.019 
568,945 i 
569.138 I 

569,058 1 
668,931 

668,787 
569,065 
568,821 

568.760 
668,886 
568,766 
569,166 
568,796 



668,995 
668,729 
569,062 
568,871 

568,750 



569.102 
568,792 

569,130 
569.140 
668,812 
569,155 
668.814 
568.903 

668,944 

669,122 
669,076 

568,785 
668,770 



668,772 

668,913 

668,741 

668,724 
568,113 
568,810 
569.035 
669,089 
668,790 
569.063 
569,126 
668.914 
569,053 
569,144 



669,048 
568,762 
569,043 

568,893 



568,953 
669,078 



568,964 
569.161 
668,872 

668,783 
569,055 
568,967 
669,046 



568,990 
568,832 
568,061 
668,834 

668,778 



569.009 
669,022 
668.841 
668,876 
568,730 

568,765 
568,994 
668,894 
668.912 
568.956 
668,748 

568,797 
568,476 
568,865 
668,756 
668,732 

568,850 



569,100 
568,758 



569,135 
669.103 



569,119 
668,861 
668,798 



I 

Lamp wick and producinp: same, G. H. Wilbur.. .. 568,822 

Lamps, composition of matter for use in manu- i 

factnring glow bodies for incandescent, G. I 

Lowenberg 568,780 

Lantern, signal, T. .1. Waddell 568,820 

Lasting machine, G.Ferguson 569,017 

Life saving apparatus, L. D. B. Shaw 568,960 

Life saving apparatus for vessels, L. Konrad et al 569,982 

Lifting jack, J. C. Hackett 569,020 i 

Light. See Vault light. 

Liquors containing gas under pressure, vessel I 

for storing and transporting, L. Nathan 569.028 : 

Loading vessels, portable device for, .). McMyler 568,869 i 
Lock. See Bicycle lock. Combination lock. Nut 

lock. Permutation lock. Sash lock. | 

Locomotive, electric, J. B. Lockwood 568,779 

Loom heddle, (}. O. IJraper 569.149 

Loom shuttle, VV. Todd 668;929 

Mail crane, A. Moutzheimer 568.956 

Mail sack catching and delivering mechanism, M. 

D.Cummings 568,747 

Matchbox fllling machine, A. Schuster 568,801 

Meat hanger, L. S. Travers 569,142 

Mechanical motor, 1. Johnson 568,853 

Mechanical movement, A. J. Corneau 669.006 

Mechanical movement, G. W. Hey 569,182 

Message holder for use with homing pigeons, H. 

Marion 669,111 

Metal hollow ware, apparatus for ornamenting 

soft, W . A. Cuppers, Jr 668,839 

Metal, machine for spinning circular forms of, F. 

Mink 668,984 

Meter. See Disk meter. Water meter. 

Meter. F.Lambert 569,137 

Mill. See Quartz mill. 

Mill for reducing crackers to powder, portable, 

W.Trewhalla 668,997 

Mining dredge, gold, Seanor & McCaskill 569,064 

Mining machine, H.H. Bliss 668,937 

Mining machine, electric, R.ll. Wiles 568,933 

Moulding press. G. W. Van Tine 568.819 

Mop wringer. H. A. Dechenne 668,895 

Motor. See Electric motor. Mechanical motor. 

Nitro compound, Reid & Earle 568,877 

Nut lock. J. M. Giimore 569,098 

Oil burner, automatic sight feed crude, D. C. 

Wilaus 568,934 

Oil cup, L. A. Peters 568,920 

Oil separator, O. A. Darrow 569,016 

Oiling device for vehicle axles and wheels, A. C. 

Holt 569.045 

Ore cencentrator, W. B. Wild 668,888 

Pad. See Collar pad. Horseshoe pad. 

Pair and reheating furnace, combined. Grove & 

Emlong 668,847 

Panels and mouldings on square bal usters, etc., 

apparatus for producing raised, W. Osment... 569,029 
Paper making machines, automatic tightener for 

drier felts of, T. Pusey et al 569,031 

Paper reel and printer. D.J. Etly 569.096 

Pen and holder, ruling, A. N. Dow 669,038 

Permutation lock, I. W. Moore 668,864 

Photography, apparatus for setting type and 

signs by means of. E. Porzsolt 568,988 

Phragmlte structure, H. M. Van Btten 668,930 

Picture or mirror frame holder, adjustable. Young 

& Norris 868,826 

Pin. See Hair pin. 

E*ipe and nut wrench, combined, T, Dixon 569.037 

Pipe flnishing apparatus. J. M. Bailey 669,014 

Pipe wrench, Wiley* Boyd 568,966 

Pipes, jacket for steam, J. D. H. Reimer 668.989 

Planimerer, A. C. Lippincott 569,107 

Plow, J. Fouche 568.942 

Poke, animal. W. H. Parker 568,873 

Post brace, H. A. Hill 668,948 

Powder. See Smokeless powder. 

Powder distributers, discharge apout for, C.H. 

Leggett..: 668,776 

Power accumulator, M. J. McDonald 569,049 

Power transmitting mechanism, G. J. Altham 569,013 

Power transmitting mechanism, H. W. Morgan... 668,917 
Press. See Baling press. Moulding press. Print- 
ing press. 

Printing machine, H. J. Helmberger 568,904 

Printing press, H . F. Bechman 669,081 

Projectile, armor piercing, C. Y.Wheeler 569,143 

Propeller shaft for marine engines, D. B. Morison 569,116 

Propelling apparatus, boat, J. F. Bliss 668,831 

Protector. See Tree protector. 

Pump. B. S. Church 668,742 

Pump, K. A. Klose 668.909 

Pump, double action force. A. Scholl 668,800 

Pump, force and lift. Lefebvre & Upton 669,047 

Pump governor, tank. Immendorf & Engstrom... 669,134 
Pump or engine, hydraulic compensating. Cutler 

& Donkin 569,091 

Pumps, automatic drain for. M. R. Turner 668,817 

Punching from sheets of plastic material, device 

for use In, A. C. Estabrook 568,941 

Putting outroll, A. F.Jones 569,136 

Puzzle. T. Lee 569,106 

Quartz mill, P. P. Snow 669,069 

Rack. See Hay and stock rack. Towel rack. 

Radiator, steam.lA. Bichhorn 569,040 

Rail bond, H. S. Newton 668,918 

Rail joint, C. W. Debn 669,036 

Rail joint, L. R. Shockley 669.066 

Railway and leveling same, M. Sheahen 668.879 

Railway, elevated, R. M. Fryer 669.09? 

Railway signal flagstaff, G. P. Koch 669,024 

Railway signals and point bolts, pulley for wires 

of, A. G.Evans 569,007 

Railway signaling apparatus, automatic, J. Fors- 

ter 669,008 

Railway switch. C, H. & W. H. Sturgis 569,034 

Railway switch, automatic, H. H. Froland 568,844 

Railway switch stand, T. E.Calvert 568,938 

Railway switch, stationary, M. S. Pittman 568,967 

Railways, lock and block signaling on, Sykes & 

O'Donnell 568,993 

Recording instrument, automatic, E. L. Miller 568,784 

Reel. See Paper reel. 

Reel, H. A. Guild 569.128 

Reel carrier, K. Morehead 668,916 

Register. See Cash register. 

Riding habit, bicycle, H. Mostkowltz 569,027 

Ring for curtain, mosquito barand other poles, E. 

Draube 668,897 

Rod. See Curtain rod. 

Rod or holt cutter, L. Sllcott 669,067 

Rolling mill feed table, S. V. Huber 668,949 

Rope carrier, fall, W. L. Garrets 569,127 

Rope fastener, A. L. Adams 668.827 

Router, H. E. Purdy 5(19,054 

Rubber tx)0t or shoe. A. 0. Torbert 569,125 

Saddle, riding. W. D. Davis 568,939 

Sale and delivery mechanism, prepayment, J. De- 

laney 669,147, 569,148 

Sash, adjustable sliding and swinging window, E. 

S, Barney 669.146 

Sash balance, R, L. Brown 568,739 

Sash lock, T. J. Sutton 568.992 

Saucepan cover, G. Curley 668,970 

Saw, circular, J. E. Fox 568,754 

Saw dressing device, B.tF. Marable 568,782 

Screen. See Extension screen. 

Seam trimming mechanism, Dimond & Dial 668,896 

Seaming mechanism, can, J. A. Steward 568,885 

Seat. See Bicycle seat. 

Seat, J. B. Goodwin 569,153 

Selvedge guide, web, E. Stevens 668,884 

Separator. See Grain separator. Oil separator. 

Sewing n.achine needle. W. H. Haima 568.946 

Shelving, library, W. R. & F. A. Winslow 663.825 

Shingle machine, W.J. Perkins 569.051 

Shoe polishing appliance. Bowman & Langell 568,833 

Shoe stiffenings, machine for manufacturing, Mc- 

Manus & Hart 568.868 

Sifter, ash, J. N. Ford ham 

Sifting machine, J. E. Mitchell 

Signaling, night, R. O. Crowley 

Signaling system, pneumatic, A. J. McGehee 

Skirt for riding habits, A. S. Greenleaf 

Slating compound, W. H. Brawley 



Switch operating apparatus, C. Thornewell 568,815 

Table. See Extension table. Kitchen table. Roll- 
ing mill feed table. 

Tacker, W. Goddu 669,162 

Tag fastener, W. A. Selbel 568,803 

Tank. See Flush tank. Flushing tank. 

Telephone, A. Gartner 669,018 

Telephone switchboard, L. W. Davis 568,840 

Temperature regulating or controlling device, W. 

S. Johnson 668,950 

Thill coupling, P. C. Hayes 569.131 

Threshers, separator for grain, D. Snelling 668.807 

Tin plate cleaning and poIislliDg machine. Cox & 

Spence 669,090 

Tire for bicycles, W. H. Taylor 668,813 

Tire, pneumatic, G, W. Weiss 56.9.074 

Tires, clamp for repairing bicycle, W. Foth 668,753 

Tires, patch for bicycle, A. C. Rehbeln 568.794 

Towel rack. 8. J. Holmes 668.905 

Toy, C. Kngel 668,972 

Toy derrick, self-supporting, W. M. Hart. 568,976 

Toy water wheel, Kinsley & Powers 668.856 

Toy, yacht racing, E. G. Solomon 668,808 

Trackgage, H. W.Armstrong 668,725 

1 ree protector. H. H. Belknap 669,082 to 569,084 

Trees, device for transporting, C. O. Hailing 569,042 

Trousers stretcher, H. C. Hatch 569.021 

Truck. J . A. Tackaberry 569,072 

Truck, car, J. C. Barber 669,077 

Truck, electric motor, N. C. Bassett 668,891 

Truck, metallic car, J. S. Hardie 669,044 

Truck, sleigh , 8. C. Nutter 569^50 

Trunk, C. R. Starr 668,927 

Tubing, M.M. Nicholls 568,870 

Typewriting machine platen, J. I). Daugberty , ... 569,092 

Umbrella, a Simmons 668,806 

Valve, T,Linke 668,858 

Valve, S. Tyldesley 668,965 

Valve for air brakes, triple, H. L. Howe 668,979 

Valve, triple. H.L.Howe 568,980 

Vapor burner with overheater, petroleum, L. 

Durr 568,842 

Vault light. J. G. Peniiycuick 668.789 

Vehicle brake. C. B. Falrchlld 569,150 

Vehicle running gear, Allen & Miller 668.889 

Vehicle wheel, S. A. Motheral 569,118 

Vehicles, front gear for, O. Armleder 568,828 

Velocipede, R. Miehle 568,S62 

Vises, clamping jaw for. R. M. Rellly 569,067 

Wagon body, dumping, H. D. Lorash 669,108 

Wagon jack, A. M. Beard 669,080 

Washer. See Gold washer. 

Washing machine, J. H. Stewart 669,141 

Washing machines, gearing for, Windmiller & 

Holford 668,824 

Water closet, Simmonds & Linegar 568,881 

Water closet coupling, J. Totham 568,996 

Water meter, F. W. Hood 668.759 

Watering device, automatic stock, D. H. Baua- 

man 569.079 

Welding machine, W. C. Kroegber 568,911 

Well boring machine, G. Zink 669,012 

Well jack and pumping apparatus, oil. Smith & 

Benard 669.068 

Wheel. See Sprocket wheel.^ Toy water wheel. 

Vehicle wheel. 

Wheel truing device. F. Schrader 669,033 

Windlass, ship's, J. P. Manton 569,110 

Window washing and cleaning device, J. Kiefer,, ,569.105 

Wire grooving machine, W, G. Burnbam 569,087 

Wire stay weaving device. E. M. Crouch 668,746 

Wire stretcher,B. S. Barrows 568,829 

Wire stretcher and tightener, J. M. Wilson 668,823 

Wirewinding machine, stay, W. G. Phillips 668,791 

Wrench. See Pipe wrench. Pipe and nut 

wrench. 
Wringer. See Mop wringer. 



DESIUNS. 

Ash pan, Falrley & Gunston 26,151 

Badge,|D. W. Casseday 26,145 

Badge, campaign, C. F. Garaghty 26,144 

Baking tin. B.J. Dybeman 26,152 

Brush, scrubbing, S. K. Hawkins 26.154 

Brushes, etc.. back for. D. A. Loeser 26.146 

Butter receptacle. C. 1. Conover 26,163 

Button, B. I.McElroy 26,143 

Game board, R. E. Hill 26,167 

Game hoard, C, J. Myers 26,166 

Game board, J. B. H. Trainer 26,168 

Gas burner. W. G. Taylor 26.149 

Handkerchief or similar fabric, Clark & Price 26,169 

Horseshoe calk, J. R.Williams 26.156 

Incandescent light gallery, W. E. Barrows 26,148 

Lamp chimney, G. W. Blair 26,147 

Last, W. B.Chaplin 26,161 

Lock case, W. F Troast 26,158 

Pedals, foot rest for. W. N. Beardsley '^6,160 

Printer's wrench, J. L. Lee 26,157 

Puzzle box, C. B. R. Bitter 26,162 

Puzzle box, E. Hersen 26,164 

Puzzle box. J. Peterkln 26.163 

Puzzle box. J. D. Schmidt 36,165 

Radiator, steam, C. R. Harris 26,159 

Sewing machines, fan for, W. B. Hallowell 26,156 

Stove, gas, W. H. Wilkinson 26,150 



569,041 
, 568,915 
. ii68,838 
. 669,120 
. 568,943 
569 0O4 

Sleigh, C. Zimmerman ." ! 668,'935 

Sleigh tnnner, J. R. SJolander 669,011 

Smokelesspowder, F. A. Halsey 668.902 

Soap powder, making, S. V. Harbaugh 569,154 

Soldering caps on cans, mach Ine for, M. J. Haw- 
kins 6IS.849 

Sole cutting machine, D. F. Hartford 568,767 

Spark arrester. .7. T. Bright 568.735 

Splint, flexed fracture, W. D. Kearns 568,951 

Sprocket wheel, J. Co wen. ,, 568.837 

Square and level combined. Edwards & Hazard... 668,761 

Stable appliance, cow, S. M. Parker 568,788 

Stand. See Railway switch stand. 

Station orstreet indicator, E. B. & W. R. Lodge.. 568,869 

Steering machinery, telemotor apparatus for, A. 

B.Brown 668.737 

Steering vessels. A. B. Brown 568,736 

Steering vessels, apparatus for. A, B. Brown 568.738 

Stirrup, saddle. C. Swindell 669.071 

Stone, artlflclal, E. Boehm 569.002 

Stone sawing machiue, F. Bielhen 668,731 

Stove,gas. V. W. Blanchard £69,085, 669,086 

Stove or range, Koch 4 Brben 568,769 

Stovepipe holder, F. J. Norton 669,123 

Straw stacker, pneumatic, J. S. Smith 568.883 

Street sweeper, T. J. Robertson 668,958 

Stringed Instruments, wrist guide and tailpiece 

for, W. H. Richardson 669,032 

Sulflds, treating metallic, Engelhardt & Nettel. . . 568,843 

Superheater, O. Hunger 568.763 

Switch, bee Railway switch. 

Switch, E. Balzer 668,727 



TRADE MARKS. 

Beer and ale. Anchor Brewing Company 

Beer, laser, Hills Union Brewery Company 

Bicycles. Stoddard Manufacturing Company 

Bicycles or like vehicles, VV. Crawford 

Cement, S. Bass 

Clothes wringers and the parts thereof, American 

Wrineer Company 28,948, 

I Corn curers, A. Prossl 

I Dried apples, Herud on -Carter Company 

Drinks, compounds for making non-alcoholic, J. S. 
Greasley ■ 

Dust laying preparation. S. Coleman 

Emery and corundum wheels. Electric Emery 
Wheel Company 

Fans, electric rotary, Goldmark & Wallace 

Fertilizer for house plants. A. W. Perkins & Com- 
j pany 

Gas burners, estate of Theodore Clough 

Gtn and other spirits. E. Vaughan-Jones 

Glucose and grape sugar, Rockford Sugar Refining 

', Company ... 

■ Horse blankets, W. B. Riley & Company 

I Lamps, lamp or gas globes, chimneys, shades re- 
flectors and stands. Phoenix Glass Company.... 
! Leather preserving composition, patent, T. P. 
Spencer 

Medicine composed mainly of herbs, E. & H. Dens- 
more 

i Mustard and table mustard. J. & J. Colman. 

28.924, 28.926, 

Mustard, table, J. & J. Culman 

Oils and lubricants of all kinds. Vacuum Oil Com- 
pany 28,a%, 

Patnt, J. A. & W. Bird & Company... 

Pharmaceutical preparations for internal usOi 
Cbemfsche Fabrtk von Heyden Gesellschaft 
mit Beschrankter Haftung 

Remedies for epilepsy and nervous diseases, L. C. 
Horn 

Remedies for perspiring feet, Bohringer & Reuss. . 

Remedies for throat and lung affections, C. A. 
Roach 

Remedies for whooping cough, colds and hoarse- 
ness and throat and lung troubles, Bassford & 
Robertson 

Roofing telt, Warren Chemical and Manufacturing 
Company 

Salve. J. A. O'Keefe 

Soap of a dark color, L. Bolton Company 

Soap powder, I.. Emerson 

Starch. A. F. Keith 

Stringed Instruments, keyed, M. Steinert 

Syringes, nasal. W. H. Armstrong & Company 

Tea, P. C. Larkin 

Tea, Reed. Walsh & Lange... 

Tea, Japan. Cross Abbott Company 

Tires of the single tube variety, pneumatic, Hart- 
ford Rubber Works Company 

Tonic, iron. R. E. Rhode 

Tonics, malt, Rochester Brewing Company . 

Velocipedes and parts thereof. Pope Manufactur- 
ing Company 

Veterinary liniment. W. Weingard , 

Whisky, John Jameson & Son 

Wine, champagne, Krug & Company 

Yarns and threads, J. R. Leeson & Company. 

28.950 to 



28.933 
28,9S2 
28.976 
28.975 
28,967 



28,9;' 
28,9J. 



28.954 
28,938 



28,973 
28,947 



28,9;] 
28,930 



28,963 
28,954 



28,927 
28.925 



28,944 
28.943 



28,945 

28,955 
28,941 
28.966 
28,966 
28,984 
28,970 
28,946 
28.96'^ 
28,928 
28,961 

28,'*74 
28.9?9 

28,9S5 

28,977 
28.942 
28.931 



28,953 



A nrfntptl t^owv of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn ."c Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

p ('annilian nntf iii<* may now be obtained by the in- 
ventors for any of the Inventions named in the fore- 

I going list, provided they are simple, at a cost of $40 each. 
If complicated the cost will be a little more. F'or fall 

■ instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 
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ORDINARY RA'IE^. 

luNiile PasrC) each insertion -- 7*1 cents a line 
Buck Pagre* each insei-iion ---- $1.00 a line 

|^°For some classes of Advertisements^ Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice abowa the width of the line, 
and 18 set in agate type. Engravings may bead adver- 
tisements at tne same rate per agate line, by measure- 
ment, aa the letter preaa. Advertiaementa muat be 
received at Publication Office aa early as Thursday 
morning to appear in the fullowing weeU'a issue. 
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OODOlPIETflLWOBKEBS 

■without steam power can save 
time and money by uaing our 

'FootaQdHaiiil Power Wiqeiy 

SEND FOE CA TALOO UES— 

A— Wood-working Machinery. 
B — Lathes, etc. 
SEBECA FALLS MFG. COMFAITr, 

(i93 Water St., Seneca Fails, N. Y. 



.POWER & FOOT! shapers.planers.drills. 

|_A1*UCrC MACHINE. SHOP OUTFITS. TOOLS 
&•*% I ^ to.' AND SUPPLIES. CATAWOaUEFREtl 

SEBASTIAN LATHtCO. I20CULVERTST. CINCINNATI. O.i 



The Van Norman • • 
Universal Bench Lathe. 




A Lathe, Milling Machine. 
PcrewCutter and Univer.«al 
Grinder in one tool. I'he 
beat tool made for all kinda 
(if small work. Made bv 
Waltham Watch Tool Co., 

SPRINGFIELD. MASS. 

iW~Sendfor Catalogue. 



. . THE MASON . . 

p ressure f^ egulator 

For Steam, Water and Air. 

Accurate and reliable. 

1^" Send for catalogue JVo. 10. 

THE MASON REGULATOR CO., 

7 Oliver St., Boston, U. S. A. 

Highest Award at the World's Columbian Exposition. 



FOR YOU A ND YOURS 

-^, 

Whether for your own use in library or office, or to help the young folks in their studies, no 
single woric In the world equals that splendid Library of Reference, the New 





Tlis Eivsil Laths 



Faneuil Watch Tool Co. 
Boston, Mass, U. S. A. 

Greatest money making lithe ia the Rivett. 

Finest tool for all kinds of fine nice work. 
INVESTIGATE! 



Emery Grinding iVIachinery 
Diamond Pace 
Grinding riachine 

Designed to do exi nding 
where small amount of 
stock is to be removed, and 
a flat face is required. 
J:*- Book 15 Free. 

DIAMOND MACHINE CO., 
Box 885, Providence, R. I- 





BICYCLE • • 
Repair Outfits 

for Amateur and Workman. 
i^" Send 2c. stamp for List 2^. 

FRED FRASSE CO. 

21 Warren Street, New Yorlc 



DORMAH'S 
VULCAHIZERS 

are used all over the world. 
Excluaive Manufacturera of Steam Ma- 
chinea for Rubber Stampa. We alao make 
Dry Heat Vulcanizers. Complete outflta 
from 110 to 11,000. All Stamp and Stencil 
Toola and Suppliea. Braaa and Steel Diea 
for all purpoaea. Stala, Engravmg and 
Die Sinking of all kinda. Eatabliahed 1860. 
t#" Send for Catalogues. 
THE J. F. W. DORIUAN 
121 E. Fayette ^t., Bnliiiiiove, Md., U.S.A. 




CO. 



ARMSTRONG'S * PIPE » THREADING 




cutting-off"machines 

Both Hand and Power. 

Sizea 1 to 6 inchea. 

Water, Gaa, and Steam Fit- 

tera',Toola, Hinged Pipe Viaea, 

,„ Pipe Cuttera. crocus and JJies 

unii-ersdUu acknoiviedged to be 

THE BEST. i^~Send for catalog. 

THE ARMSTRONG MFG. CO. 
]ti'iclseport« Conn. 



THE CURTIS 

Water Pressure Regulator 

For Hotela and Public Buildinga, Water 
Motora, Hydraulic Elevatora, etc. 

Will maintain the preaaure desired, with 
perfect uniformity, regardless of any and 
all fluctuations in the outside preaaure. 

W Send for Circular S. F. 
D'ESTE & SEELEY CO. 

29-33 Haverhill St., Boston. 



Trucks of Every Description. 



S Ijarare Vohnnes— nearly 4,00O Pages. 

Over 300 Coloreil i>l np>«. Chai'ts. and Diaerrama. 




Every Tolunie 
Mechanically Perfect. 



<M[||IC<II 

fiinciflPiDn 

Prepared under the editorial auper- 
viaion of JOHN CLARK RID- 
PATH, LL.D., author of "Rid- 

f^ath'a faiatoriea," etc., aaaiated by a 
arge corpa of editora and over 100 
eminent acholara and apecialiata. 

A SUPERB GENERAL 
REFERENCE WORK 

covering the entire field of human 
knowledge, thought and ende;ivor, 
including the Arts, Sciences, Philo- 
sophy, Hiatory, Biography, Geo- 
graphy, Aatronumy, Geology, Me- 
teorology, Navigation, Exploration, 
Discovery, Agriculture, Horticul- 
ture, Commerce, Finance, Ethno- 
logy, Zoology, Bota y, Chemistry, 
Physiology, Mineralogy. Electric- 
ity, Theology, Law, Medicine, Po- 
litical Economv. Statiatica, etc. 

FRESH FROM THE PRESS 
RIGHT DOWN TO DATE 

Every other Encyclopedia before 
the public ia from five to ten yeara 
old, and all othera are ailent reeard- 
ing the new inventiona, diacoveriea 
and achievementa of the laat de- 
cade. THE NEW STANDARD 
AMERICAN ENCYCLOPEDIA la 
brought down to the present time, 
and containa hundreda of articlea 
on auh.iecta not treated in any 
other reference work. 

Secures IMMEDIATE POSSESSION of 
the entire set of 8 volumes. Balance 
payable $1.50 monthly for I year. 

THE NEW STAI\DARD AIHERK^AX EVCYCLOPEDTA ia the lateat of all 
general reference worka. All othera are from 5 to 10 yeara old, and are ailent regard- 
ing recent topica of univ^eraal intereat. The "STANDARD AMERICAN" couLalna 
hundreda ot new articlea on aubjecta not treated in any other encyclopedia, auch, for 
instance, as " The X- Ray, "" Argon," "Horseless Carriages," "The Atlanta Bxposi- 
, I 4 I tion," " Color Photography," etc. It also uives biographies of hundreds of people who 

have lately become famoua, auch, for inatance, aa Prof. Roentgen, diacoverer of the " X-Ray," Ian Maclaren, Dr. 
Nanaen, the explorer ; Rudyard Kiolinc the celebrated writpr. Beaidea thia it ia the only Encyclopedia which 
preaenta all the Lateat Statiatica— State. Territorial and National, and of the whoie world. It is the One Great 
Practical Reference Library for the f rofcHsional and Business Man, the Teacher and the Student 
MAGNTFIrENTLY II.LUSTIJATED THlMUJGHOlJT. With over 3,500 engravinga, including 
numeroua photoeravure portraita of celebritiea, and wi-th over 300 colored mapa and charta, delineating Conti- 
nents, Empires, Countries. States, Cities, Towns, Citadels, Solar, Lunar, and Planetary Systems, and every por- 
tion of the known world, and forming a Complete and Indexed Atlas of the Globe. 

OUR GREAT INTRODUCTORY OFFER 

To secure wide-apread and favorable publicity for THE NEW STANDARD AMERICAN KNCYCL.O- 

I'EOIA, we have decided to place a few introductory acta in each community throughout the country for com- 
pariaon with all other reference worka aa to plan, acope, lateneaa of treatment and general practical and educa- 
tional value. We feel that every aet will create a demand for othera. While the diatribution will be general in 
extent, it will laat for a limited time onl y, after which our regular aubacription aale w i( I begin, at pricea ranging 
from 148 to |72 a aet. according to the atyle of binding Now, however, to quickly and thoroughly introduce the 
work, aa above atated, we make the price merely nominal (about the coat of manufacture), the diatribution being 
limited to the month of November, reaerving the priviledge of withdrawing the offer at any time when we 
conaider a suEBcient number of these introductory acta, at the apecial price, haa been diatributed. 
u^^irr^^ ^^^..^« SEND »l to THE ENCYCLOPEDIA PUBLISHING CO., 156 Fifth Avenue, New 
HOW TO SECURE rorkCity.andafulIsetof eight volumrs of the N EW STANDARD Ai>IKR- 
O IV F OF THFSF ICAN ENCVCEOPEIHA, in cloth binding, will be forwarded to you atonce. The 
^_!^_^ MV ' ''^*-'^ balance ia payable at the rate of 11.50 monthly for 1 year, or about 5 cents a day, 
SPLtlNDID SETS If you preferthe half-Morocco binding, the monthly payment will be $2, and for full 
aheep, $2.50 per month for the year. We recomniend the hnlf-Moi-occo stvle. 
which ia particularly elegant and aerviceable and will laat a lifetime. If not aa repreaented any aet may be 
returned within ten days and money will be promptly refunded. Ourcontldenee that the volumea will be cheer- 
fully paid for is ahown by sending a 148 set or books on payment of only ¥1. We also feel that you will thoroughly 
appreciate the auperb new work and apeak favorably of it to othera. Sample pagea, with apecimen illuatra- 
tiona, will alao be aent on application until the oflFer ia withdrawn. Addreaa, 

THE ENCYCLOPEDIA PUBLISHING CO., 1 56 Fifth AvENUE, New York City 



Architecture ^ 

Architectural and 
Mectianical Drawing ; 
Electricity : Mechan- 
ics; Plumbing; Min- 
ing; Civil Engineering 
in all Branches; 
Steam Engineering 
(Loco., Stafy and 
Marine) 

The Internatloaal 
Correspoadeaee Schools 




To Carpenters, 

Machinists, Electrical 
Workers. Plumbers, 
Steam Fitters, Pattern 
Makers, Steam Engi- 
neers, Draughtsmen, 
Miners, Civil Engi- 
neers, etc. References 
Eoerywhere. Free Cit' 
cular. State Subject 
you xoish to Study. 
It (»43 ScraatoD, Fa. 




Thia beats Wind, Steam, or Horae 

Power. We otJer the 
WEBSTER 2^ actual horae power 

GAS ENGINE 

for !* 1 5 0. leas 10^ diacount for caah. 
Built on interchangeable plan. Built 
of beat material. Made in lota of 100 
therefore we can make the price. Box- 
ed for shipment, weight fl09 pounds. 
Made for Gas or Gaaoiine. 

(^" Write for Special Catalogue. 

WEBSTER M'F'G CO., 

1074 West 15th Street, CHICAGO. 

DAMON-PEETS CO., 44 Beekman St., N. Y. 

are the Eaatem Agenta for the 

WEBSTER GAS AND GASOLENE ENGINES 

They keep all aizea in atock, and can ahow them in 
operation. t^F" Catalogues free. 

THE IMPBOVED CAS EN^^INE. 

Two cylindera in one 
caating. Occupies leaa 
space, and weighs less 
for its power than any 
engine made. Canbeuaed 
wherever power is re- 
quired. Either stationary 
or marine. No fire. No 
heat. No smoke. No li- 
cenaed engineer required. 

iW" Send for catalogue. 

SINTZ GAS ENGINE CO., 
Grand Raitids, 
Mich., V. S. A. 




r ONE DOLLAR 



NOTE THESE 
LATE TOPICS 




"WOLVERINE" GAS an° GASOLINE 

FUniMPQ STATIONARY 
CnblllCO, and MARINE. 

The " Wolverine "is the only re- 
versible Marine Gas Engine on 
the market. It is the lightest en- 
gine for its power. Requires no 
licensed engineer Abso- 
lutely safe. Manufact'd by 

WOLVERINE MOTOR WORKS, 

12 Uurnii Street, 
GRAND RAPIDS, MICH. 

OLDS SAFETY 

VAPOR ENGINES 

FREE from cams, 
gear a, rock arms and 
complications. 

Greateat aimplici- 
ty, efficiency, and 
durability. Get cat' 
alogue hy sending 2 
2-cent stamps. 

P. F. OLDS & SON, 

TheGaaoline Engine Buildera, Box 418, LANSING, MicH 

THE VTCTOR VAPOR ENGINE 

I Tlip Twentieth Century Gas Engine. 

The new Victor Vnpor 

Engine iathereault of more 
than lOyeara' experience and 





progreaain this line. 
with same fuel, po 
creaaedfrom 50 tolOO^. Send 



atam p for catalogue and 
atateaize needed. 

THOMAS KANE & CO. 

^^^' 64-66 Wabaah A ve., Chicago 




Combination Pliers 

Gas Pliers, 
Wire Cutters, 
Wrench and 
Screw Driver 
combined. 

Drop-Forged from Best Tool Steel and finely fln'shed. 
St^" Send for Circular " C. P." 

THE BILLINGS & SPENCER CI. 
Drawer 3, HARTFORD, Conn. 




ARB0RUNDUM 



■HARDEST ABRASIVE KNOWN. EMERY AND 
IDlAMOND POWDEFJL SUBSTITUTE, IN FLOURr 
nPOWDER.-CRYSrAUrWHEELrSLAB &HONE FORM. 
ICARBORUNDUM Co. MaNONGAHELA CITr. PA. U.S.A. 




Water Emery 
Tool Grinder 

Has no pumps, no valves. No 
piping required to supply it with 
water. Always ready for uae. Sim- 
pleat in conatruction, moat efficient 
in operation. 

t^" Send for catalogue and prices- 

W. F. & JNO. BARNES CO. 

1999 Ruby St., Rockford, III. 




Phyaical and School Apparatua 

THE THERMOPHONE 

A new inatrument for 

Measuring Temperatures 

Will take temperature of any- 
thing at any range or diatance. 
iW Circular free. 

d. S. RITCHIE & SONS, 

BROOKLINE. MASS. 



Transits and Leveling Instruments. 

gL'kVE'b POCKET LEVELS 



Sizea, 2}4 and 3K inchea. Pricea, 40 and 50 centa. 

For Book on the Level. 

C. F. RICHARDSOX & SON, 

P. O. Box 977, ATHOL, MASS., U. S. A. 



MONITOR 




Monitor. Vapor engine 'X'il'owEa Company 



\ Grand FIapids. Michioan. 

(CAJTERN OFflCt.LUOlOW STATION. YONKEBS. N.Y. CATALOGUE FREE, 



ALCO 




VAPOR LAUNCH. 

Engine and helm controlled 
from bow. Lateat improved and 
only 42 to 1 motor now ready for 
the market. 18 to 40 ft launchea 
2, 3, 5 and 7 h. p. No licenaed en- 
gineer or pilot required. Speed 
and safety guaranteed. No dan- 
gerous naphtha or gasoline used. 



marine Vapor Engine Co., Jersey City, N. J* 




The Handy Truck 

Price F. O. B. $'i.i)0 

Self-Lubiicntine $'2.25 

A Book on Trucks Free. 

Boston & Lockport Block Co. 

143 Commercial St., Boston, Mass. 




COILS AND BENDS 

- of- 

iron, Brass and Copper Pipe 

A1.1, STYLES. 

The NATIONAL PIPE BENDING CO. 

1 62 River St., New Haven, Conn. 




Bicycle Machinery. 

Bicycle Spoke 

Threading Machine 

Capacity, thirty apokea per minute. 
tW Send for Booklet. 
The Waterbury Parrel Foundry and 

iMactiine Company, 
Banit St., Waterbury, Conn., U. S. A. 




SETS OF CASTINGS OF k, 

MODEL ENGINES S 

CATALOGUES i 

f-re:e. yl 

_ ^. „ . . ^ ALSO TOOLS, ij 

GETAR WHEELS.R parts of MODELS S 



'Q)^^\i\!>.^NN &<. ^U\^W\Ut^Jj^^ 



The HARTFORD, No.2 

Has an Automatic Platen Lift 

An Automatic Switch for ribbon movement, feeding both ways 

Automatic Lever Locks 

Alignment that is positively permanent 

Compared with the Hartford, no other machine is up-to-date 

We solicit cash trade and can give such customers A GAIN OF 

50% over what is offered by competing houses in our line 

THE HARTFORD TYPEWRITER CO., 1 Laurel 




Towers, Tanks and Tubs 

PATENT SECTIONAL 

All Iron Towers 

PLAIN 

ALL WOOD TOWERS. 
ELEVATED TANKS 

tor Automatic Fire Sprinkler Plants. 

Louisiana Red Cypress Tanits 
a Specialty. 

W. E. CALDWELL CO., 

219 E. Main Street, 
Louisville. Ky., U. S. A. 




LWELL DRILLING MACHINERY. 

MANUFACTURED BV 

WILLIAMS BROTHERS. 

ITHACA. N.Y. 
{MOUNTED OR ON SILLS, FOR 
I DEEP OR SHAUOW WELLS, WITH 
^ STEAM OR HORSE POWER 
J SEND FOR CATALOGUE 
^ADDRESS.WILUAMS BROSl ITHACA. N.V. 




St., HARTFORD, CONN. 



U. S. A 



ROCK DRIlLSHSffiB 



AIR (TOMPRESSORSg.! 

GENERAL MACHINERY FOR gW^ 

MlNINcTuNNELrNfr,^'^"" ... 
RAND DRILLCoiooEROAOwAYNEWYORKir*;* 



© 1896 SCiENTIFIC AMERICAN, INC. 



October 24, 1896.] 



^tunixtit %mmtm. 



323 



BrannVs Animal and Vegetable Fats and Oils, A JVcw?, 

Revised and Enlarged Edition. The most com-plete 

and Valuable Treatise vn. any Language. 

JUST READY. 

A PRACTICAL TREATISE ON 

Animal and Vegetable Fats and Oils: 

Compriaing both Fixed and Volatile Oila, their Physical 
and Chemical Properties and Uaea, the Manner of Ex- 
tracting and Refining them, and Practical Rules for 
Testing them ; as well as the Manufacture of Artificial 
Butter and Lubricants, etc., with lasts of American 
Patents relating to the Extraction, Rendering, Refining, 
Decomposing and Bleaching of Fats and Oils, by 
William T. Bbannt, "Editorof theTechno-Chemical 
Receipt Book." Second edition, revised, and in great 
part rewritten. Illustrated by 302 engravings. In two 
volumes. 8vo. cloth, 1304 pages. Price, $10.00. 

|^° This hook will be sent by mail, free of postage to any 
address in the world, or delivered by express C. O, D.. freight 
paid, to any address in the United States, for $10.00. 

t^W° A circular of 8 pages, with specimens of the illustra- 
tions, showing the full Table of Contents, will be sent free 
to any one in any part of the world furnishing his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers &. Importers 
810 Walnut St., Philadelphia, Pa., U.S.A. 



APOLLO GALVANIZED IRON. 

Bend it sharp, to see if It breaks, or cracks, or 
weakens. 
Drive nails through it. 
Hammer it. 

Try it according to what you want it for. 
Every sheet guaranteed to bear any test whatever. 
Return to your jobber at his expense if defective. 
Apollo Iron and Steel Company, 
Pittsburg, Pa. 



THE SUBMERGED PIPE LINE ACROSS 

the Wilhimerte River at Portland, Oregon.— By F. and 
A. S. Riffle. Descriprion of a line of 28-inch casst iron 
submerged pipes forming portion of the main line con- 
structed during 18^3 and l89i, to supply the city of Port- 
land with pure water from Bull Run, a mountain stream 
thirry miles distant. With 13 illustrations. Contained 
in Scientific A.merican Supplement, Nos. 1019 
and 10*20. Price 10 cents each. To be had at this 
office sind from ail newsdealers. 



Igrush: 



I your ores with our perf ei 

STEAM STAMP 

"and you will save -doUara ] 
) in first cost, in installing and operating. 

\ Investigation means ^§i^!Bi"y'sa?»"'tion, ; 

/ for prospector or mining capitalist. 

r All about it from 

i GATES IRON WORKS, CHICAGO. 



A MOST IMPORTANT WORK OF GENERAL INTEREST. 

IM X RAY; 9h 

Pbotograpby of tbc Tnvi$ible and 
its Ualue in Surgery. 

By WILLIAM J. MORTON, M.D. 

Written in collaboration with Edwin W. Hammer. 
Fifth thousand. One volume, 12mo, cloth and silver, 
75 cents ; paptr 50 cents. Colored plate. Nearly 100 
fine illustrations, with valuable appendices by Prof. 
Roentgen, Thomas A. Edison and Dr. Oliver Lodge. 
Everyone has been waiting for this work to give full 
information of Professor Roentgen's marvelous dis- 
covery. The work explains in clear and simple style how 
these extraordinary pictures are taken through eolids. 
Full description is given of the apparatus iitied, and the 
text is profusely illustrated with fine half-tone illus- 
trations giving fac-simile copies of the pictures taken 
from the negatives of the author. The subjects are 
varied. One shows distinctly a bullet lodged in a man's 
hand for which the surgeon had probed withoutsuc- 
cess. The X Ray showed the bullet at once, and the 
surgeon had no difficulty in removing it. The text is 
beautifully illustrated with these wonderful X Ray 
pictures. The book is of inestimable value to the phy- 
sician and surgeon, the photoarapher and scientific stu- 
dent, but will be largely read by the public generally, 
for the subject is most fascinating and instructive, [t 
is unquestionably the most important scientific dis- 
covery of all time. 
Send post paid on receipt of price by the publishers. 

American Technical Book Company. 
45 vesey street, new york. 



PORTABLE SINGLE RAIL SURFACE 

Rail way. — Details of construction and description of 
rolling stock of a new system of portable railway which 
may be laid upon ground that has received no special 
preparation for its reception. With 10 illustrations. 
Contained in Scientific Amrkican SuppleiMent, No. 
1014. Price 10 cents. To be had at this office and from 
all newsdealers. 



PETROLEUM LAMP TRADE.^— ^ 

The U. S. Patent No. 557.829 covering an invention pro- 
tected by patents in six European countries is for sale. 
In the British market alone over 200,000 lamps manu- 
factured under this patent were sold last season. Pa- 
tentee is willing either to sell or grant a license to a 
strong and pushing manufacLuring concern. Letters 
to be addressed "Securitaa." care of N. W.AYBRA 
SON, Advertising Agents, Philadelphia. 




Complete Electric 

Railway, with battery 
and track. Car made 
of polished brass. A 
perfect working model 
Weights pounds. Will 
run nine miles on one 
quart solution. Sent 
on receipt of price, 
$3.00. CARLISLE & 
FINCH. Cincinnati. O. 



Do You Know-What? 

That the Scientific American has been published 
by MUNN & CO. fifty years? that it is the best, the 
most popular, and has the largest circulation of any 
newspaper devoted to science, engineering, mechanics, 
inventions and the latest discoveries in all parts of the 
world ? 

Such is the fact and the paper is mailed every week to 
all parts of the United States, Canada and Mexico, one 
year, for |3.00. 

The useful information and recipes contained in the 
eolumnof notes and queries is of inestimable value to en- 
eineers, students, inventors and, in fact, to all classes of 
people ; and the information, which is not attainable 
elsewhere, is worth more to the reader than many times 
the cost of subscription to the paper. 

The large number of engravings which illustrate every 
issue involves a large expense, is a useful as well as an 
attractive feature of the paper. Every discovery, new 
invention or improvement of importance is illustrated 
in the Scientific American. It teaches young persons 
to think and suggests invention. Teachers and em- 
ployers who have the interest of young people at heart 
should recommend their careful reading of the paper. 

^e^REss MUNN & COMPANY, 

361 Broadway, New York. 
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Do not forget to inclose 
check or postal order fo'' 
three dollars for one 




DAIMIiER MOTORS 



May now be ordered from 
1 TO 25 HORSE POWER 



Run by 

GAS, GASOLINE OR 



KEROSENE. 



Simple, Safe, Economical, Compact, Light Weight. 

Require no attention while running, and on account of perfect combustion, inside 
parts need cleaning but very seldom. 

l^"* On exhibition running at Madison Square Garden, 
New York, during October 

DAIMLER MOTOR CO., 

"STEINWAY," LONG ISLAND CITY, N. Y. 



ICE 



MACHINES, Corliss Engines. Breweis, 
and Bottlois' Macliinery. The Vilter 
Mfg. Co., 899 Clinton Street. Milwaukee. Wis. 



Experimental & Model Work 

Circulars & advtcefree. Gardam & Son, 96 John St.,N.Y. 



tTpEWHCELS models R.EXPERIMENTAL work. BMAU-MMHlBEKt 

JinIgj|rsiv_gre;jEWTOi':s, 5rEnciLwnHiis,loo Nuaaau s; n.t. 



DEAF 



NESS & HEAD NOISES CURED. 

Our INVISIBLE TUBE Cushions help when all else faiU. 
iglaaaeshelpejes. NOPAIN. Whispers heard. CBCE 

— ~ rncc 



SendtoF.HIscoxCo., 858 B'way, N. Y., for Book aad Proofs | 



X Ray Apparatus 



B.V.BAILLARD,106Liberty street, N. Y 



HRAUGHTING c;;.^'^?.' 

^/ month. Positions secured. 2c. 
logue. ISIack Cor. School. 



EYING taught 

Earn $50 to SlOO a 
. stamp for cata- 
Pnterson* N. J, 



A gentleman of large commercial experience wants to 
take out patent rights for valuable inventions, in South 
Africa. Will buy inventions outright or pay royalty. 
References. Address SLACK & CO., Box 1110 Johannes- 
burg, South African Republic. 



ELECTRICITY PAPERS 



No. 1. How to make a Dynamo. 
No. 2. How to make a Telephone. 
No. 3. How to make an Electro Motor. 
No. 4. H o w t o make a Storage Battery. 



Price 1 Oc. each 
Bubler Pub. Co. 
Lynn, Mass. 



No. 5. How to make a Wimshurst Electric Machine. 



DIXON'S 



Write the 8innnthest: and 
Ittittt the Ijonge^t. 
American Graphite Mention Scientific American 

Pp mm ^\ II ^ and send 16 cents for samples 
E in w ■ L w worth double the money. 
JOS. DIXON CRUCIBLE CO.. JERSEY CITY. N. J. 




TliR Edison Phonographic News 

tells where and how you can procure cheaply 

A PHONOGRAPH or A KINETOSCOPE 

the great money-earninE wonders. Sample copy 10c. 
THE OHIO PHONOGRAPH CO., CINCINNATI, 0. 




YOUR BOSOM FRIENDS 

i are yournecktiesand thebestfriend 
to them and you is the nickel wire 

25C. UNIQUE 25c. 

at IXECKWKAR by 

dealers. HOLDEK mail. 

Keeps your Neckwear together yet 
separate. Always in sight but free 
from dust. Folds flnt. A useful 
boliday or birthday gift. 

.1. 111. Keeler & !^oti», 
203 E. Fayette St., Baltimore, Md 
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ATENTS! 

Messhs. MUNN & CO., in connection 
with the publication of the Scientific 
AMERICAN, continue to examine im prove- 
ments, and to act as Solicitors of Patents 
for inventors. 

In this line of business they have had nearly Fifty 
years' experience, and now have unequaled facilities for 
the preparation of Patent Drawings. Specifications, and 
the prosecution of Applications foi Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge on application, con- 
taining full information about Patents and how to pro- 
cure tnem ; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, 
Assignments. Rejected Cases. Hints on the sale or 
Patents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 

361 Broadway, New York. 

Branch Offices. - No. 622 and 624 F Street. Pacific 
Building, near 7th Street. Washington, D. C. 
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liey Imve a tone tliat's 
1 II their (Mvn 



TUC UCUU are the stand- 
in t n C If ard of excel- 

DEPARTURE iT^i'^I 

DCI I C over. Made in 16 
DCLLO different styles 
and prices. Send postal for 
booklet to 'I' UK NEW l>E. 
I'AKTLJRE ISKI.I., C(l., 
'iltt North iVlaiii .street, 
Bristol, Conn.. U.s^. A. 



l>luiilltactul'y K^ilitul l...li(;<l 1 7 4> 1 . 
LEA.D PENCILS, COLOEKD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 



78 Reade Street, 



- New York, N. Y. 



Manufactory Established 17in. 



f On Tools, GuD9. Cycles, etc.; 

jolutely prevented by using 

'MANNOCITIN, Shore gnnner. 

he only absolute rust-preventive. 

Sample can. Twenty-five Cents. Aslt for booklel 

OTTO COETZEjlS EroaJ Street. New York. N. Y. 




THE BICYCLE: ITS ENPLCJENCE IN 

lieultii and Disease.— Bv ii. M. Iliimmond. M.D. A rai- 
uanle and interesting paper in wtiich the pubiect is ex- 
haustively tre.ited from the following standpoints: 1. 
The use of the cycle by persons \n health. 2. Theuseof 
thecvcle by persons diseaoeti Cnn tinned in Ptirvtifio 
•\MEK.irAN SUPPi.EMEXT, No. I (M>'J. Price 10 cents. 
To be had at this oflBce and from all newsdealers. 



BUY TELEPHONES 
That Are Good-Not Cheap Things 

The La Crosse, Wis., Telephone Co. have just pur- 
chased a 900 capacity outfit to talie the place of the 
" Koliomo," which latter failed to give satisfaction. 

Hundreds of similar cases may be cited affecting the 
apparatus of nearly all so-called competitors. 

WESTERN TELEPHONE CONSTRUCTION CO. 

250 South Clinton Street, Chicago 

The Largest Manufacturers of Telephones in the U. S. 



SCIENTIFIC AMERICAN SUPPLE- 

MENT. Any desired back number of the SciKNTttir 
AaiERTCAN Supplement can be bad at this office for 
10 cents. Also to be had ef newsdealers in all parts of 
the country. 



A Dream of Comfort 

ia tbat best and moat atyliah of all 
RECLINING CHAIRS, the 

RIP VAN WINKLE CHAIR. 

A rare combination of elegance 
and durability, possessing 
six points of excellence un- 
known in other reclining 
chairs, lllus. Cataloaue free. 

P. C. LEWIS MFG. CO. 
Box 12, Catskill. N. Y 




FOR INVENTORS 
AND PROMOTERS. 

WANTED : Some easy selling electrical or 
mechanical specialty by well equipped Ma- 
chine Works. Would manufacture under 
royalty, or buy privilege outright. 
Address "SPECIALTY," care this paper. 




The FAIRBANKS-MORSE 

GAS and GASOLINE ENGINES, 
STEAM PUMPS, 
FRIGTION CLUTCH PULLEYS. 



Reliable Goods in All Lines. 




FAIRBANKS, MORSE & CO 



.{ 



Chicago, 
Omaha, 
Los Angeles, 
Kansas City. 



Cincinnati. 
Indianapolis, 
Denver, 
Portland, Ore. 



Minneapolis, 
' - ■ nfle 



Pan Francisco. 
Louisville, ' St. Louis, 

Cleveland, St. Paul, 

Mention " Scientific AmerUam,," 



^HE IS DEAD! 



Po bis own intereat, who deals in Aims and Ammuni'ion or who shoots a Rifle 
Pisiol, or ^hot Gun and bas not a copy 0/ IDEaL HAND BOOK, No-T.A. 
1(^1 page3 of solid informacion. Just out. (Mention Scientifie American.) RE 
ALIVE and send for odo FE£ H to alt countri es. Send Etamps fci postage. 
lUEAL Mi G. CO., Drawer A, >ew Haven. Ot., L. 8. A. 



ECONOMY. EQUITY. SECURITY. 



AMERICAN UNION 

Life Insurance Co. 



Paid-Up Cash Capital, $500,000 . 

JANUARY 1, 1896. 

S488 ASSETS to each $100 LIABILITIES. 
A desirable Company for Polloyholders. 

Writes POPULAR, ATTRACTIVE and LIBERAL Policies 
at REDUCED COST. 



UNEXCELLED FEATURES. 

Incontestable after One Year. 

No restrictions as to Occupation, Travel, 

or Residence. 
Non -forfeitable after Three Years. 
Paid-up or extended insurance provided 

in case of failure to pay premiums. 



LIFE 

AND 

ENDOWMENT 

POLICIES. 



Annual Dividends. 

Loans up to 75 per cent, of 
Reserve. 

One Month's Grace allowed 
for payment of premiums 



AN IDEAL AND POPULAR 

LIFE INSURANCE COMPANY 

No Uncertainty as to Cost. 

LOWEST PREMIUMS. 

HIGHEST RATIO OF ASSETS TO LIABILITIES. 

Has written MORE Insurance and has MORE Insur- 
ance in Force than any other Company in a 
like period of its existence. 

Issues Renewable Term, Ordinary Life, Limited Pay- 
ments, Endowments, Partnership or Joint 
Life, and Trust Fund Policies. 

Energetic and Reliable Agents Wanted. Men 
of Ability Can iSecure l^ibernl Contracts. 

For particulars send to 

Franklyn Trust BIdg., Cor. Montague and Clinton Sts, 

Ettinger & Freed, Mgrs., Brooklyn, N.Y. 

The '' Knapp " Electric Motor M^a^i 

Best at the price. Does 
wonderful work. Fitted 
with pulley for running 
toys , etc. Packed in box 
with four inch fan and 
battery elements to put 
in tumbler, with full di- 
rections, [p^ Send 
stamp for circular of 
larger motors and other 
novelties. 

KNAPP ELECTRIC & NOVELTY CO., 45 Warren St., N.Y 





Twelfth Edition Now Ready, 



THE SCIENTIFIC AMERICAN 

CYCLOPEDIA OF 

Receipts, Notes and Queries 

12,500 RECEIPTS. 708 PAGES. 

Prlce,$5.00 in Cloth ; $6.00 in Sheep; $6.50 in Half 

Morocco, Postpaid. 
'TW IS great 

* workhasnow 
been on the mar- 
ket for nearly 
six years, and 
thedemandforlt 
has been so great 
that twelve edi- 
tions have been 
called for. 

It is entirely 
distinct from the 
ordinary receipt 
book in being 
thoroughly up 
to date. 

The work may 
be regarded as 
the product of 
the studies and 
practical ex- 
perience of the 
ablest chemists 
and workers in 
all parts of the — - 
world; the informationgiven being of the highest 
value, arransed and condensed in concise form, 
convenient for ready use. Almost every inquiry 
that can be thought of , relating to formulae used 
in the various manufacturing industries, will here 
be found answered. 

Those who are engaged in almost any branch 
of industry will find in this book much that 
is of practical value in their respective call- 
ings. Those who are in search of independent 
business or employment, relatmg to the home 
manufacture of salable articles, will find in it 
hundreds of most excellent suggestions. 

1^" Send for descriptive circular. 

MUNN & CO., Publishers, 

361 Broadway. New York« 
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ORDINARY RATES. 

Inside Paere* ench insertian - - 7A cents a line 
Uack I'lige* each insertion ---- $1.00 a line 

"For some classes of A^ertisements, Special and 



aiahe', 



iaher rates are required. 

The above are charees per agate line— about eijffht 
words per line. This notice shows the width of the line, 
u-id is set in agate type. Engravings may head adver- 
tiaements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication OflBce as early as Thursday 
QJominR to appear in the following week's issue. 



C ribune « R icyck 



Tested and True. 




The EasieNt Running: Wheel in the Wnrld. 

1^* Send for Catalogue. 

THE BLACK MFG. CO., ERIE, PA. 



WALKER'S _SCLF- PULLING 
L CORK SCREW 

~ ~ ^MO PULLING^ 

I TURH5 OUT CORK?^l!&? OR POST MID 50* 
FERIE SPECIAL-TYCO. ERIE. PA. U.S.A. 




Typewriter 
Patent 

This company owns Letters 
Patent No. 558,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modem typewriter 
construction. Infringers will be 
vigorously prosecuted. 

Wyckoff, Seamans & Benedict. 
327 Broadway, New York. 



LURlliDff^ 



CIISmY'&C<»[Hiwiu%i 



PRIESTMAN SAFETY OIL ENGINE 

"A thoroughly successful commercial En- 
gine using a Safe (H(."— Franklin Institute 

No Extra Insurance, No 
Steam, No Gas. No Gasoline. 
Reli able. Safe, Economical, 
and Convenient, ('hosen by 
Nine Governments. Used for 
nearly every purpose. 
PRIESTMAN & CO,. Incorp'd. 
530 Boursi! IJIiis., PHILADELPHIA, PA. 




The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



Tliis Company owns Letters- 
Piiteni No 463,569, granted 
to Emile Berliner iNovem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
cr contact Telephones. 



To Those Intending Building 

To insure a perfect and permanent finish on all natural interior woodwork the use of 
the WHEELER PATENT WOOD FILLER is essential. It leaves the wood pores transparent. 
AN OUTSIDE PAINT that outlasts lead and oil paints, is BREINIG'S LITHOGEN SILI- 
CATE PAINT, especially adapted for buildings exposed to salt air. 

Architects and owners, in their own interests, should see their specilications carried out in full, and examine bills 

for the articles specified before accepting work as satisfactory. 
References— Most of the leading architects throughout the U. S. Sole manufacturers of the above articles. 

THE BRIDQEPORT WOOD FINISHING CO., New Hilford, Conn. 

New York, 240 Pearl Street. Chicago, 215 E. Lake Street. Boston, 8s Oliver Street. 





ACCOUNTANTS 

who use the Comptometer 

have no trouble with their 
trial balance. Has it ever oc- 
curred to you that by getting 
one you might save lots of 
time, avoid mistakes and not 
ruin your nerves ? 

Write for Pamphlet- 
FELT & TARRANT MFQ CO. 

GZ-SSSLDNOIS ST . CHICAGO* 



MANDFACTD3,E OF BICYCLES.— A 

very comprehenalye article mvine the details of con- 
atruction of every part of these vehicles. With 15 en- 
eniviniis. Contained in Scientific ameuican Sup- 
it. esient. No. !>08. Pnce 10 cents. To be had at this 
office and from all newsdeulers. 



PATTON'S ^ 

PURE LIQUID = 

PAINT! 




EXCHANGE, 

[H Barclay St., New York. 
M56 Adams St., Chicago. 
38 Court Sq., Boston. 
818 Wyandotte Street, Kansas City, Mo. 

We will save you from 10 t o 50 per cent, o n Typewriters 
of all makes. 8^° Send for Catalogue. 




_ Price, $1.50 a Gallon. Freight paid to any s 
S R. R. station east of Denver. "How to Increase the 5 
g Size of your House with Paint," free for the ask- = 
= ing. iScombinationsof artistichousecoloringfree | 
S from our agents, or send usfour 2-cent stamps. 5 

B JAS. E. PATTON CO., DliliT.iukep, Wis., U. 8. A, g 

B Alto Patton'a Paint { Wkite. Paste form), same quality, 9 

imiiiiiiiiiiiiiiiiiiinniiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiHiiiumiiiuiifi 



Andrew H. Kellogg 



409, 411, 413, 415 Pearl Street, 
New York^ 



Printer 



special Facilities for the production of all kinds of 

Catalogue Work 

Long Distance Telephone, 2601 Cortlaadt 



ONE CENT Per Hour Is Cheap. 

That is what "WEBER" (3.\SOL.lNE ENGINES COST to run per 
II. P. Simple, Safe, Reliable, Ecoiioinical. Get I'ooted. 

WEBER GAS & GASOLINE ENGINE CO., 1,02 Southwest BoulevarO. KANSAS CITY, MO. 




ONLY PRACTICAL MAGAZINE CAMERA. 

SUNART'S 

"VENI, VIDI VICI," 




SUNART MAGAZINE, 

SUNART FOLDINGS 

Send for Illustrated Cata- 
logue — 2 cent stamp. 

SUNART PHOTO CO.. ROCHESTER, N. Y. 



ON A STILL HUNT 

The up-to-date sportsman needs for 
success, personal comfort and protec- 
tion the 
IDEAL HUNTING SHOE 

Tanned horsehide uppers gray col* 
soft as a glove, tough as steel, cann 
harden. Wide double soles, rubb 
cemented together. Prac- 
tically waterproof, flexible, 
easy. The most serviceabld 
shoe for surveyors and engin* 
eers Illustrated circulars free:. 
M. A. SMITH & SON, 

Manufacturers, 29-81 N. 13th St., Philadelphia. 





WE UNDERSELL ALL! 

Bicvcle Electric Lights.. $3.00 
Necktie Electric Lights.. 1.50 
Edison Electric Motors.. 1.00 

$8 Medical Batteries 395 

Induction Coils ... 1.75 

Eiectric Bells, finest 25 

Dry Batteries, best 25 

Discount to Dealers. 
Our Bicycle Electric Light 
, ^ is the best thing that ever 
N. . happened. Catalogue free. 

OHIO ELECTRIC WORKS. 
n S. Water St., 

Cleveland, Ohio. 



PHOTOGRAPHIC 
SIMPLICITY . 



Is embodied in the Pocket Kodak, 

EASTMAN KODAK CO. 

Booklet free at ae^encies »-» , . •■» ^r 

or by mail. Kochestef, N . Y, 



Nickel Silver 
Watches 

We are casing all sizes of movements in this 
new metal. It takes a better finish and is more 
enduring than sterling. 

It supersedes the old nickel plate, and enables 
one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases, as well as 
Sterling Silver and Enameled patterns, are in 
greater variety this season than ever. 

New specialties have been added. 

Our '97 Model 

Trump Cyclometer, 

the 10,000 mile wheel recorder., 
are all shown in our new catalogues, which 
will be sent to all. 

The Waterbury Watch Co. 

WATERBURY, CONN. 



"My Well and what came out of it." 

A story by the novelist Frank R. Stockton. 

"Your Well and what will come out of it." 

By tbe 

Pohle Air Lift Pump 

Bulletins to tell you will be sent on application. 

The Ingersoll-Sergeant Drill Co. 

Havemeyer Building, 26 Cortlandt Street, New York. 



No Dirt. 



No Smoke. 



No Noise. 



No License. 



Absolutely Safe. 



Pennsylvania Iron Uiork$ Company 




BUILDERS OF THE 



"GLOBE" GAS. 



Launch with 9-1. tl. P. "Globe" Engine, property of 
F. F. Milne, Island Heights, N. J. 



GASOLINE ENGINES 

FOR STATIONARY AND 

MARINE SERVICE. 

EE^ Catalogues and Prices on application. 



COOKED 
JOINTS 

Game, Poultry, etc. assured 
if you use the 

MARYLAND ROASTER 
AND BAKER. 

Saves anxiety and work, saves all nutritious qualities. 
BAKES GOOD BREAD. In three Sizes, suitable for 
stoves Nos. Q 7 and 8, Nos. 10, 11 and 12, $t, $1.25 and $1.50. 
Ask your dealer for them or send amount to the manu- 
facturers who deliver express free. 

MATTHAI, INGRAM & CO., 

127 Hanover Street. Baltimore, Md. 

Sole Manufacturers of the GREVSTONIi; ENAM- 
EI.ED WAKE. Perfectly pure. The best for kit- 
chen and general usp. The low prices will surprise you. 
Profl \ lllus. Catalog of Greystone Euameled Ware. 
r I CC • Circulars of Maryland Roaster and Baker, 




^^^ HAVE YOU GOT OUR CAT- 

ALOGUe L FOR 1896 OF 

Cas and Gasoline Stationary Engines 
Gasoline Traction Engines 

Combined Engines and Pumps 
Gasoline Portable Engines 

I lOr r\ *NY PLACE 
I l^r M °Y ANY ONE 
'-''-'•-'-' FOR ANY PURPOSE 
CHARTER GAS ENGINE CO , Box 148. Sterling, III. 



IFSSOP'S STEEL^"bVsV" 

U»- FOR TOOLS, SftWS ETC. 

W" JESSOP * SONS L" 91 JOHN ST. NEW YORK 




it 3 Price I 



Bicyctea^ Watches Guts, Buggies Hriroese, 
S»wmg Machinep Orgzvns Pijinos Siitep,Too!B 
Scales of all v;irietiea and lOOc other artic lea 
Lists free. Chicago Scai.b (_o. Chicago III. 



Pboto- 
engravings 



iHalf-tone and Line work) in 

"The Scientific American," 
"Puck," 

and other leading periodicals, are made by 

The MOSS Photo-Engraving Go. 

i 273 & 275 Mulberry street, New York. 

' The Pioneer Photo-Enpraving Batabliahment 

' In the Dnited States. 

' IW Write for Prices and Specimens. 

•••••••• >•••••>• ••••>••• — 



Address, 50th Street and Lancaster Avenue, PHILADELPHIA, U. S. A. 



PRIIffTIIffG INKS 

The Scientific American is printed with CHAS. 
ENEU JOHNPON & CO.'S INK, Tenth and Lombard 
Sts., Philadelphia, and -17 RoseSt.,opp. Duane. New York 



© 1896 SCIENTIFIC AMERICAN, INC. 



